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^jl La^ i*U j^jIj ^jJl ij.^1 <j.aJiI ^J^ ii^tdlXaj ^j' cP-^^ ij-^J - j^ ^^"^^ J^ J^J-* J^-* * V^^"* ^ uiU 
*Liij_iiaJl n>Lki.V1 JjJ-iJ iji^ J^Luj (^ jJl j^J 1 ^<Usi1aJ1 a j_4 A (_j^^yllJ <xJjZjJI j_l1// jLi_o ^.^>ij ^j' ^ *^^ 

*La^-aJ' k2j'ji-Lli.J ' i^^ JuiC, ijHii s^ aJj ■^' ^-^ ^^-ujLujI JS-iIlj <_jyll' o'lL-LLi.' JjJjj' iJjLHj tiUj .^jjLi.^lj 

ojlil ^tdJj ^1 <iL-i)/L .*G3jj j-il^1 tdJ.i J-a£^ -ij-ij-* ^ [j^ y^S^ W^ 0' ^! 'lT^^ J^^^ i^Ziij 

.*Llj_ijj J'j M <i , ,A .all ^^jijJjLj «_i_iij jl Jj-fi^ ^1^"^ Llaa-uij JiS foLiill aJJa-lfi <UalA Jaj MjISj] 



. Lu^l 1 ^ ^if^- j_iS sjjLj a oj-i. <j_ui o' J f^ s^l i^jjl j-i. J-=^,_^ i oLh-Ul JjiiJLl <jj.^_uj J3' f^ J^ t_5"^lj ^ ' ^ ^ -^ " ^ ^ J 



^jjJI 1.2 

iJ^jLLhJI iJ "^ J 4j_L:aJl «Ua_ijl If-. ._. -^ ajj jl . -^ ^ ,< ,i\ ,Ti t Ld_ii JaJjl ^^ ql ' fj '*'^ ^.^^ ^ '-* '-JL£, ^ 4j sjJl /vA OLLiC 

.*i^^yjj f^Ji^ ij^Llij JiiJl ^ ^J '^ "^ L^J^ ' "^ iJi-iJ-aJ ij^Lli ^^p^Lj 

CjLuaJI j^i.i 

.-.VI ^ .<! , ^1 ^ II ijjl^^l -.1'' II II JJ£i Jj^ Lti/ic I (j 'li" ijila f^'-^j' '-'^^J^ ^J J ' ■ ^^^ ~^^J Sj'-i)^' j.i'LjLiiila 

:ijjLii.jl LjU^< jjlhll JaUiJI -.,i^~...~^1 6^ 'J'-=»- J^i^ .iilli^iJi^i. 
<ii£;(_yk Jj."^!! diagonal pattern jjUa -|- \j ,\. ^i-<* j<i j^. ti^ai oLi-iC|_^L.i Jjjliil |_^ jij:; • 

oLljc 4j.i.j *_o *U^ yo *Q_ic J^ ^_a 4jj1 yil *Q_i^ jl 4^^^. 25—5 ^^_u .-.I UU^ ^11 jj^^aj /^^^^^sJi ^j' O^-'" * 

. JjiK Jijiij Lul£ ji I tj,'^ ' l(jjax,i ^,,NI ■.1,1'k'. ..I jjiji; ijiaLla (jj J3i ijjijij ■-.l''j'" ijJI <^Li. liilLut • 
JiJ ^3l j-J JiLala f jjj (^jJillJ (zig-zag pattern) r j^la r jj-ii _>j£i -.I'-j-il jiJ ,_jl=Lia jX^ La LJLtj 

.1 iSj JiiiJ) |_a ■ . ill . ..VI ajjt ij-caj r J'-'-' .oLliaJI 























ilia Jlij^ 










.«bjjJl ^ olluf- jAy ^L^jlil^l ^jlaJI ^j^JL^ .1 ^j J^^l 



i^jlj ^Ullj ^ >jJ' (c^ *Lu'jiJ' s_L-fiUaj' ^*-i-ij <i sa_fi ^-i Uj '^'^ J-^ *.>-^ ijj^^ OU-aj' J-i.' J^ Luj-Luj ■ 

. I ^ ^-^ . •'■^ ouLilJ' 

*LL-isLi.j - * ■ ■ ' 100—60 ij-a^ (jli fijjj-aJl i^^LLJI i^ Liij_u Vj fO'^UJl |jH^a_j ^^ oLj-iaJl isJ J-uCiij ■ 

■ ^^1j . J^^x^iiuJl (NO3-N) ol^l ^1^ 

J'"' iji ^1 I liLt <j_>iJI ~-i"' ■■ jjji; ■'•■J- ,3i=LiaJ' (j-i J .(^AjUa-JI Ci-^dJi Lijjc augers jLllxlJI |_yJj • 
<ijii\ Jil j<iLJI *_L^jj lilJjj metal ringjjv-^ JaU j'Ul ...j.j.^'il --U,,,^^ j\ji^ jij (^i^j -■ aj.-ii 

JJj-ajV^ 111 jVjiJI ^^ jl^'' ■■" -l,''^'"'! -^j^ "-l^ iul jiJI jj-aLaJI JjU'i^lj-^V d -j'll .-.I'-ji" jiJ ■ .-^j • 

.<^^jIUI ^..av jja^-ltrnwRla ,_fi^liJI J shovels ^j^JI -^^'■■■l 






.ijiJI oLi^KJI LLLi "-^jJ freezer 4j-i:a^ ^ a^-iiiLio oLiaJI *-^S* * 

.i'^SO 4j1^>ii.<^jJ JJi: (^l^i^Jl ^J^ ■"^") O^'-* j' ^^J-* ^^^1 L^ki^aJJ • 

Riffle-type Sample ij^l .-.iw J.^a ji^; ^dU ...j^.dij^\^ti <^j-iJ1 ^%*-^^ 6^^^^^! oLuc j_l^i^ • 

.(2 A^jJS^I) Splitter 




' i ^^ ' ^ J ^jjJI CiLJ.^ J • ^° j' j " ' ^'^4^ -2 ^J J'^ ■^'^' 



Ob:jl2.2 

*Lijl jiJl s-i-fiLlajl j_iS jj JjuLiJi ^jLiJjl |J_iLiJLll ^ -^ ■ ^^ ^ j J a ^a-^'I if-. oLa^j — ^"^u^ J^'^jajl *_La.aJ<lolS 
U J ' ^ -^ -^ '' J ^^^' I4J _-uaj^' ^ >1L]' J^ ^ Jj^Lajl *t ^.^ ^ .V.lii ^Lilll ^L-Lii' oLLiC ^J 

Munson and Nelson L^ ^\I ji\\ oLuljjJI c^3 -^^i^^ j-^jlj-^^^^j^ i^l L!i^j^_>^^' I a ■ ^- ■ 

f j^lj ioLlJI ? JJJ 'ij-"JjLi-iJI J' "''-11 ■'■■J- ^" oI^LlJI ijiij^l jiJI J ■ "I ''- 11 jfi'jJ (Jrf'r^ ' ''j'^(^'^'^*^) 
J^l^^jajlj f*_3^_jXajl <lijl /Tj'' ' "^J f4_jyljl ^_a *Lul jiJl ^.L^aUAjl a y^j ^J^ ' "^J - j ^'''' i^j ^ JuLi-aJl ^jji-iljl 

I jjjij jji 1 j^a. - (j ~ II (^ji "Gi VI lijjLiiji -■! '' II II jilj ijjUJi jij.=k.3i |_i jjij-*j^ ^ J'*-- ~ii '''° jj' f^j 



JjliJilj iJ.iILi_iij Lo Ij JUi t^Jjj/ Lol f jLi_o icj^ ' "'' jJjj-iiJl J ^^JaillS a JuLi-fi J-io-fiLi-o ^^1 ^lijjl ^Ll^I 
ijH^a_j fj-Sj .*LLh_o <Llla. |J_Lj-iLi_i ^-1 ijAj_ijjAllj i^jJ' r^ S-"-^^-^ i^^^\j OjjiJ-'^ *LLa_uj ^^A^k2 <jL^ ^^ 21 

ii.Jj *Gl VI ^ ^'>^ d .^t^hallj d ^VaW jjLilj_iijj fijijijJl oLLaJl isJ ^ Louil^ HjJ.i. *La.^1_lJl jljijjl iJ-^Jj 

(r 6 J JjuLiJi ^^ *LlLL1i 13'jijV' /^j^-^ ^ JjuLiJi Jjc, ji yLufiiii ijHii vA ^^ ^^ ..^11 oU-iaS 4.1IAJI ^^l^jYI 

^ U;-... l ..^^ L^ .(Bell, 1997) Jj.-U -H ^-y-^' :jjjj;II t^ji^^j (Katyal and Sharma, 1980) 
iaLiJI ,_jI3LLi1I i_i ■! ~(j ~ll J I . "1^ ~ll ^ -■!'' II II jij i::jmjja.l Ui'j . ijjjjiJI sjl^^^JI jl iijla^l jL^^I 

ol J ijSjj ijjjLiSl jjiajjiiLia j^'*'^ ~ll ijjl oLlJI ■-■I'ij^ Ja'-. --^j) .10 jI^JaJI (ji PWANA j'aU'i^ ^^ 

(.(^liiUI iiilial ^ ■ a- .-^j j,Mi jj^l ^transpiration «JiUI j'jU-.--- ~...~^~ilj j'^i...!'-^ . aj^-~.-.lalu. 
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jl"' ~ll f LaJLol^LllJI JjjiiLnilJJ J ^,' ~..NIj oli^l olj-lia Lj^^J jLlilJ' ^'jl ^t!*^(^'t^' ~-J-'''I1 ■ al^'-j . 1 
Jj-ii£ Ljjjjj^ ^ ■■'! jl"° ~ll f LaJL I (jl . ..A ,i-H\ jaj ij%0.3-0. 1 ^ * j ''^j' j J ° ■ ■ 'j ° ll (^jsiJLa. .-.I alx; ~. j1 
J il^ ' i i'"" -. 1 '' II I I Jjji£ ■ .^ ■ i<g1 VI .<ijjl3 .-.Ij'al I ~ I . . .V liiil ill J . ^1 ''I II iJl^Ij JJ£i ijjLillI -. 1'' II I I 

.^1 Jl;J^I 
ajlj.=t i:a.jLiJ ajlii liljj ilj *•■ '- i|_-ujjj3l laLiAjl ■—iSjJ jJ_>iJI (s-i CSjiJ^ J*^ ■-■ '"-I '''II '"-I'' "" ■ aa^' .2 

^ jjl j_u-ijaJL ^jiUl ■_-^^^1 <Ja_i-Jl jl^Jjl ■_■ ^ J ddJ^ ,<iUJl <luJl ^--t. iJJiJiJl ^j1^>JaJl ilia-o ^JJall .4 
n>' s-^i^l J-1^ dj-y-i ^jjij LS"^ J '^-^ *^ (j^ ^ ^^ * J -w^^^ ''^^^J^ '-^■^ *LijL^ a ij_i,£ij Jjj-^ U^ii .^ ^ , ,/Ji . aa-^ i .5 

J'U-I I 



oLj-ajl i^Jl_iiij <LiLa3jl ^^-aj-^Ij uli_Li.) LialLo I y*l liiJ f^j^>^" *Liii_^l oLiUI oLi-ULj iA-i3j OjiJ ^I-^^-*] Ol 
^Lljl <j_^ Jl *Lijl_iljl jl^j^l j_j,£iLaj Jl2 jl ^--lU^Nl >.j,h^ Id , -^j^j f , aa^ ^11 ^i oLj-ajl /*-i-iJ aj ^j^j ^j^>^" 

Ji l_i iijlajjl Jjilii ■ .1 . ..^ Ij .iijL^^I Jjilii -l|' -■' ■ "I ■ JLaJJ JjJ-lJI r I_>j3i/I jjl-i - ^ -J- ■ " II ajjt ■ .''^'1 

5 ijJIjit^ Lf^' ^j'T '*^ (j^ ^-''_>^)'' --I ''J- II (^ji Ja13 JlK; ■ aa-^j :(jJLlJI ?■ Lu' ■ --^j -■l''j-ll 



(1) =LjL^IJ.L 
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J^l^ ^j^ ^^l J^ -^.J^^^ J-*^ j^ tVVI ^3-H-J J-i.j1 ff-^ fLij1j_4 iaLaJl oLj-iaJl ^jjij-* '^'-^ '-^^*-* 



UjiJLi L-ii^^aJf 


ujp 


Lsij^ 


LjLJf^JjJf 




t~ 




■^ 


0.25 






0.2' 


0.50 






0.55 


1.00 






l.O'i 


2.00 






2.1\ 





<j^Ij1 ^jjiJ [J-^i-j_u1 (tf-1^ *LiLili_ijl KjLlljl ^^ yiiiljlj f<j^ljl oLlj^ OjL?^ L-^1 <j^_^ Jl J^l^ ?>4^ f^-^ 
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oLJLuJI ^.^^Lxd^ tSj^^^^l ^ aSL^jJI^ (^j \^^\\ ^1 j^l .3 



^■UA-aJt rLiJAJki 1.3 

^^jLjjJI tIjLJalaj f L^HaJ^ LS"^ f^-J^ LS"^^"^ '^ \J iiAJ L5"^ J-JLiJlj' ^LlS iHj [_^ Jj' ,3^ s-aj' ?' JJ i^JLS^jJj 

^\!,-:>.j^ .dV ..1.1 J Llj^o1^>-iii--JJ<JajLiJ1 oLaAA^-aUl ^-l^^^^-ia.^. (Walsh atid Beatoii, 1973) 
.ddJj^:j^lj_L^^1 jl .iii^i^^l ^^j^oLuc .^1 ^jp ul^ j1 .(Ryan, 2000; Ryan ^/ ai, 1999) 

S.^ ij^JI .-.! .^Ki, ,.^ Ji^>ij .J-4l>iK <ljjkj oLiiLilJI J^>1--^^ iLfiiilo Kjeldahl JjiljK <Jj£ 
jL^ Jlo ajjji: 'j^T^*^ Lf^ ^j^- '^) <llli^1 J^>lUilL.1^^y instruments £j^9l <^j£ ^1 4j^j_l^1 
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^^^1^1 <^J^ Jk-J1j .atoiTiic absorptioii spectrophotometer ^jjJI ^^< .^^.vi. ^ajUti jjU^ii 
jjii.lui ^jl^ J ^^^£-u jjj^ j-i-i^oLuaJI jji: Oj^ Ujji^j (^l-- ^-l^UJIj .flow iiijection ^jXJl 
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^iJJI J ■ t' ' 1 J J". .23 


ujiJ^ 


^jjJaSjJ i J.i.J J^-6^^ 


10 


uy 


.1 


ijjdi ,j^t..^=1.7L 


^jjf ^_,^La . 1 6 


i sJiJ-aJl ij-i. 05 






.2 


ij^^_^ .24 


LliJlJjVl ^itn"l^i.ii.J .13,17 


^lj>4i!1 ^jJiLjJ \^ s-^ 


11 




.4 


J*l,,l<ll X,,^j jl j^ t; 


i sJiJ-aJl ij-i. 05 


,^iiJl JJ^U jt^ 


12 


xl 1-i 11 Ir^ a . J^ 




iJ iiiL-aL. 28 27 26 


d ^. . -A! .^ 1 '^ 






c1 jA d-^ .-^.^ 


5 


ijjUj.i!jUa .29 


jljl .20 


13 


.6 


^Ijt.^ .31,30 


i^J 4-uLlL^ .2 1 


pHi.^^J-4iJ1 






.7 


^Ijljl .33,32 


4lijLj^1 jjl JJa^ .22 


Ion ^jJ^^l JJi^l 


14 


j^tijaJI JliaJ^^I^ 


.8 




Flow Injection ^jlaJI 


Analyzer 






.9 




Analyzer 


,^iiJl JJ^U jt^ 


15 


t)>J^ 






mu] 






i 



(l)ajjaJI jiAijaiji 







•^ 



kA. <vBi^ 0-^ Jj-ojtJ ^ILald 



^■^^^^J hLilJI l^^' " 



+ 
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I 




26 


25 


27 2A 



jljClLa.^ ji: 



^> 







32 



33 








E 



14 



13 



S 



ie 



17 



^ 



^ — 

T^ 21 



24 

A 
A 







(2) a^jillj^^^aiji 



iL 



^jjjl J .ilaJj ^ji 



IjjI^I ^ oLuJi 4 ^jUl JjlaJ: j-lLLj ,^1j^ ^ i.-^A"< ^^-^ ■^ .3 aJj J^^I 
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. L* jjjj rc-^' oLaliLajlj 

Kalm and Maynard (1993) L^i^j^l ^^j^^^ Jid.M ...ti oL^^^j^Lij-aii^l liil Uk -^ v- ^ 

.Okalebo^/a/.(1991)j 

.l^^.^iloV^l^lj .6 
.burner ^J^J^^ JU-ii.1 Jj3 ^LJL drain trap ^^.i-aJI ^jjil ^!llial (> j^l ■ -^-j L>i 

fULI jl (j-^ a .^«JI... lipLiili jljji ■ .K,,,'.l jl ijjji <!llla) ^jljkJI oVLi-iji ■ °j ■ "'" i-fijS sJa^ .9 

jJ jy^ ~ll ^iJj^l L::iUU.Lsiyi j\j^ j^^^jjjj MjiUlfirst aid <^j^l i::itjU.L^^L ^JO, ..Ji^ JiiC .10 



16 



LaS fi'jJJl (5-1^ ijjftLi. ij_LLaj' iJ_i_LflJ ^j Lo 2 1 oLlxi^j ^jij-^' J-ljAj *Li-fiLaJ' aLLdj' j_uLlj-fi ^jij^ — ' ^ ^ ■ 12 

ijl j1 ,ijjliJI JjJI ^ijij-JI ^Lii^l liLalj^jLx^l Jit fume hood oljUJI Ua.r. x^^^ J~^~...l .13 

.suction bulb iiLlkJI ^_ya^\ ii^JL /-j. i j~^-..,l ^j^LijLijI ■ -^ ■■■~s i^L -b^'...! jiii .14 

LiAj JjiK JijiuiiLjj Jjji£l ■-■-I'-l I jl I ~ja i^vLijjJ^ ^3j iijjjj/ J^jJLti iiiLia-ill ^IlLaSl o " Jj'''^ -l^ 

. Jill .r.M I <UUI J <LiiijiiJI J iaLull jl j-JI ^A^ [_>^L^ Jijiij tilJ J 3 '^'i"' L_i;i-j Lai . J ~'^ ^ 

.oljjijjJIj 'C^^J^^J iSjUJI ■-■I'-l'^ ■■■II (^ji jljjl r '_>i.)f ajl_>^J iajUji oljUS jl ia3!lLa Jjllijjl .18 

<£:j.i^a 4j1 ^^LIj ^^..'j j <IjI^ <3U3 jljjjIj ^jlj (UPS) 311 Un-intemiptible power supply 
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jy^ ~i i ^ j.uj=ji ii^ y .24 

:^IU1 ^jL^l oLjllx^ J-alx^l .25 

d > i! > ^ >s 11 Uj ^1 1 -^j'a ^ ^JJ ^j^ j' ^jj ^^ ^ ZJ''' ' ^ *i^ ^^ ■ "' 
. yllli^-ajl ^_a ^uIjlIjI ij^ ■ -^ *^ ljjj_b£ijl Lai fL_j_i_uLla ^Ij-i. JLlIjI ^JLuj 
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oU-i-aL "Laboratory Safety" ^jj.i^l 4^'>LuJI oUI_>^J J>=. olii-aL jjL jjli* ^ l>^_>^' " 

f- j3j JLi. iji L^ j^Liil' 'e^ L?^' ^jV' CalSlXujVI jij-^^ ?=-^JJ oll-1-alji ij-^_>^ 1-1 -^ J I JULj • 

.^VL^l^Vl ;-i^ jljalx^Vlj oUI^I Jl^j^Li^l 

Lijji: —^^^a J^^_H_L^ jjii^l ^j^ l-^l L*' ■f' j-^j-^1 l-J-* C^ Jjj-'^ti ^^^ .V.11 jl Safety Officer 
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aj^^l ^ i£-JiJ1 j-uij .Okalebo ^/ a/. (1993) ^l:i^ ^^ aj^U ^^^1 1 ja ^ a^jl^l oU^^kJI ^jl 

^^ *Lii.LlJl n>Lki.V1 Liijjjj j-^^ lIS <jjijjJ1 JjJUJiJI J!iLaJ .aJ-i^Jl <jj_ii^1 o!iLoLa-aJl ^^^ 1_ia_uL_ijl Ujji. 

^U.^ ^1 <LLj-Lil]L ^ JuLsi-d ^ >1^ ^Li-a L$~^ ' ^' ^i-^"^ j^ ^j.^j_a tulIj Lu'jjb <iL^' <j-ul1j ^j^SXJI 

.Random errors <jJlj^iL^J\ errors systematic 

ij:j/>i_ii//j ulariKS J^Ij^laJI i'j.iILi_u' o'^l s-^Jiil aj-* J-i-iLj .oLLuJ' jLiHi.' *LiLaa_j LiIjjjij f^3^ Lf^*-^ 

.aLijl j^^j^ La^ internal references 4J^^I li^t^l i^LLAjJIjie^edi^ 

j^L^l ^^ <ijja-fi <-i^ <iL-i1 ■_■ -^^ jliJi: .measure of precision <3jU L^Ll^ ^jj L^ ,<^j^^^a J£J 
/^)Lu-^i (_fl/j.ajy/j mean ^ ^ ^.^ // t-jLt^i^ ^^j ^j'-^.>^' j.>^ ^ .<! . .ai -^i^i' ^ j ^^^ ■^'' <j_iaj' ^1 
<ijiJ1 3^^^ ^ <ijja-J1 ajl-jjjij <J_u-iiJLJ1 ^1 ^ i^LjjJI ^^^JJ ^IjUl 0-*Je Standard deviation 
*_o ^jy^ ^ti 4 jLJI Ji^Uii a jL:: L^ iij ^1 j^J <_ll^L L1 .test of accuracy <3jJI jLiLl a^^ji^^l 



JiAt^J^t.l 



^j^-^"^ 2 L^l 21 f Lo <^j-a.i_o ^J <J-ULJ' ^J ■ .A^'I LS"^ o'^l s-^iyl 1 ij^jjill ■ .A^'I Jd-ij oLiS j-fi (—4 J-ilj-iU' 

r" jla utJJC, ^j^-aj f*CLjLi J_41j_ilJl ijj lIjjIS 'jj-S .^Lijlllj (Cj^ jjLi-£a_o <j' jl ^ «_iali >ll' ijjij j' J ^I'^^l' 
JjJjJli ^.i-jLi. kLi.jlj Jj-i-j LS"!^ UlJ-* ' 1-1-4 ^jjr^ ^ J ^^^ La-iJ J_4'j_lLj' ^-Lij LaJJC, .<J-i3j' *La_ii ^^ <La-iij' ^ ■ '^j^^ 
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. L^-^Lj oLLuJ' <^j-a.i_o iJ_iLiJi a jIc,] ^^^ Jj jLs ^aj-i-j-o 

jjK^H JjKiljsiH CjLuxJI .3 

■_'^ ^ J ^1^ ^11 Ji ^ j.:aj iJ_iLiJi JSJ J i yili^^l jlj^l ^^ ?' jj J^ <_Jiji j_i-i ^LiL^i^l *Lij_uLiijl oU-aj' s-^liJ 
*Li_iijLiXaj' a s-uSJ' <j-i3j' <n^ ^^^ a Jj^Lo <j_iC re-l^ <iIi_o <^j-ii_o JS /^^^pJi ^j' — ' ^ ^ . *Lil_iLiJLll ,^j_JL_u2'j 

JjJ-i. a J jio *La_ii <j' o'jijLij 1 jl -^ ^-^ .^"^ n>' s-i.] jLijl ^^S-ajj .a JJ-i-o *Li1aj * s^ iJjLi. JjJLiJLll a^^ilS 



''"~u'^ 3'K'J -(Ryan and Garabet, 1994) l(j--.^la. -."t^.j jj..,Lail j^\ J ^'.'~3jj^o^ ■"-'j.''^ '*' 
^jjJI jij-J' <1aJ:. Jiii^j . "External References" 4j^jLk!l 4jujjLJl!I oLi-hJI ji-l^I ^'^■■■ijaii jlj-JI 

JjLlLJ iiljjjl ^l_>jjl J!ll^ (>i .jAa.jlJI iiLa^ (^^£i VHa IjlJjjt iji ^ISRIC) oLajlajJIj iijlJI --I'-j-l 
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22 



0LiLuJl4^Lxd4.3 

! * 1 till 1 1 l^j I ^^_laaJi *Lu q_ujLiJl * 1 -^ I'JL-^ ' y^ u .^. t— . . Li^Ui. sXujl 9 

^4 s_LiSj' oULuj' ol^j-a-i-fi x^ J^-j-u' J^-i^ J^IjlIII . 1 



j.^^j_uj] <L^ ] J kl^alLxj 



T^J- 



tdlj ^^ .J-^ <Xaji2' oLil-^j ^_jj_ujLiJ' ijJajjl ^2j^ "-^dC^* L5"^l "J 0^ IjlujIj LLila ijljj ^OU-aj' 

j-iHi-o ^^_u ^^ jLiIj -^l-y -^ ■ "'' a J-4 ^j Laic, ^ oLojia-Jj *LLj_ijLii OjI^s^j-u ^j-LoU ■_■ ^ ^ ^oIjLujI <^iji-a J-L^-ujjJ 

^^ oLojia-ajl a J-4 ^j^-^ . J-Laj-llLILj iaJjlIj La-ii ' -^ ^' ■■■ 2 f<AjL_LJ' <^'jjj' w-jjUj ^ y^J' 77 ^J-^ ■^^'-^'jj ,^^^ ' " 
s-iJLj *LiLiSj oLLhjI L^-1o OLii.' fc-^' lAia'-^-^J' (_e-^ *Lu' jiJl s-ufiUajl ^^^^^ f^^i^ Uj^^ <1_Luj' fe-l^ <jLayi' 

• uijj ^LufiLaJl 4j.i.j-aj' sjjlljjl o'jLalxjjLi ^ Jjaill 1 J-4 ^j^ ajjj^ 7c_o' jj O j^^ JA3 Jiil'-JJ . J-Laj-llLjI 

■_■ . . <i ^ 11 7c_oIj o^J f^^_iCjl VaJl ij^jii-j ■—'.J'^ '•" oUai-o^Ja J-ii-aJl ■_■ j' ^^'i ^^^ ^^ .^ J JJ-J ^JjJiAJl J-JLiJiJl 
lUaJJl kHjLjLuq 4j sjJl Jajl vi. yS oIli ■^' '^'^ .^j sjJl Ol ji_lJ.i.l ^^ _1^ *^^^ajLJ 4jjLij_u l^j' ^ ■ -^ aj Jl iLi-fi ajJl ^JjJj 

.^1... .^^LlJI jUaUl j <lJaUl j <jjU1 
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^jmj^Uj^iJ^i^iA 



^2j1_uj1_iill aj_4 |J^a_iiij .*Li£,l ijJl fV-i' s^jU *Li_ul ijJ' A^ ^J^Jl 1^- IjLalld ij sill *LijLj VlLII oLujLiill JJJ-JJ 

hydraulic iJLJI iJsLJlj infiltration ^^jJlj ,soil water content hj^lU ^^Ul jjjl^^l ,\^y>L. 
u^t^it^i'^l i^j-^j 'temperature Sjlj^l <^j-Jj ^evapotranspirtion ~-r:ll-j-i^.rllj conductivity 
'bulk density iijjiULU <j(i^lj .particle size r-^-j^-^ l> r?^J .porosity i^Ls^^lj .reflectivity 
particle size distribution <^y& oUjiJ ^ ~;-^l1 xjJ,jUlj .aggregate stability , '^-^ 'H <^Luj 

jj_uL_ul (j-l^ d > i! > ^ >S 11 J > 11 ^ ^ 11 «_Lii. yJuilllJ 1 daj *LlliiJl oLj-ajl ^_a^_oUaj J^_iLj <j^Ijl <j^_^j jjjjLlJ A±i 

■'■■J- ^^ Ij^ ^ (ij'-jU p LiLj jj^^ ^'j-^) texture ijjUl jiljS jj'^ jl^' ^j^j ■iJ_>^'-> ^^J' ujjJ' 
1 JjV* ■ ■ J 1 U ^ 11 ^IS 1 jl ' ^ > ■ ■ N *Lj^Iji olj^S-aJ — > ^ 11 «_j\jlijl jLilLi.! i_JL£ ^ yi_j f*Lul jiJi ^.i-aUajl td^_i_u 

<G_i:i^ J * ■ ^^ "* ^_a j_y£i.iJXi <jj yAjl <j CiJi ?' 1^1 f— 3 jj-aLi. ij^_iiuj <iji_iLjl 4_jyllj *LuLj Viijl oL-uLiijl ^j] 

[j-^a-j [_>-£iil i-uljLo ui-alaj La^ f*LLjlLiJl olj^j-ijl^lj oljj-iJ^l *Li^ jj_uL1j ' .^1 ^^ . .^^ ^Jaaj ■'•■ *-^ J <a_uli^ 

J — " ^ J * ^ li-allaj ^iju-ajl J Lj ■^.>-"' ^^jLbiiiiXi-iiA ^_a yj-aUajl o' ViS^ ^J^ L^Xlaj-ujI yi-aUajl 

yULH-ajl ui-alaj f*L^l_iii^ 4 lj_b£ijj .<JLJ_iL-ajl <Q_l;^aJ1 ^ ^1^^ . .^^ i^^ ^l^ ?^\ <)i^i1^1^ f— 3 *Li.jJ-ajl f<.i.^-ajl 
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d^^jli j.d^jjJI (^jJA-a 1.4 

jjil ijjlajJI (^|Jl<JJlJI ^^jl2._a jjLil^jjKiiiljJ <CWANA<iJala|ji ajjj^^l JjiljaJI jSSi (^|Jl ^LJI 
i-L^LlxJf Lrjy^ii_7^Jl al JjlLj Jj ^ ^ uj ' ^ ^ ^ J ^^^ L5"^ ^^>"' ^-^^J ^>-^^ J .^^a 1 ^ jl f*LiAj6^1 <jL£ ^_i 

i_^ lilJjJ .biological behavior 4^1 iZ^tl^t^ ^j^jJj^l djl^lj nutrient transformation iJljiJI 
^^iiaH gravimetric approach ■ aja^~ii <1j^ jjI VI neutron probe oLij_>:;jjUI jLll^ jL^ ^'u..,lj. 

liUl <jjlJl i-ijlsj '^S'^ "' ^--^j-^ _-^ ^ tJJjJ fn^lj^ljl ^j.^>^Lj ^LaJl ^jjij-^^ ij^Lul J^ j_ili^l ^ 

.(Hesse, 1971) 
.thermostat ajl_>^l <^jjJi_^IJiliiajJi_^Li_^jj_>i 



. { ■ a t a ^ ^ 11 ^J_i3 *Lilajl «_i <jyljl ^jjj) ^Li-^ MiJiJ-*J 
. JjUI JI jL i=k.jlia iiiLia-ill iJaJlj <i''105 Zj\j^h^jJ ^_^ OJ^^ oLlhJI .-aia. .2 
<ij3j 30 ajjj ■ aa-^ ~ll . -.I'-j-ll J_^ Jl lij^Lyi <JaJI ,_jlil '(j_>^' (j^ '-I ''J"*! r_>^' 'lP^' f'J:!^' Lf^ --^ 

f, flia^^r jjLj d tU 11 .fi <_jjIj1 ^jJij) *^1-i a yfi oLj-ajl ^jj ^ 0"*J ^ J^' tc^ 



(2) 100 y '■ — '■ '■ '■ = (0) lij^U! ^ l>jL^! % 

(^f-J 4jLJI 4-!j2JI 



(3) ' ' 



100 



■+ 1 



25 



(4) 


100 + % 


J 


ZiLjJ! <jj-lJI 


= i{^jJ! j_jia ic ^ 


100 


<JLJ! ZijJJI 
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{jS^\Sm1\ JjKIlt) ^jjJI oLi^^ ^rt^-.lt JJJJjJt 2.4 

<jj_h-aj' *Lh_i_Lilj' ilc, jS-ilu *Lj >ll' J-liiJi lAj'^ia JJ-^Jjj . i_o2 J-iJ-u J-i^ ^j' ^^ ^^ lS^^"^ ''^.J-^' '^'-LLLi. Jl^Ji 

^^1 .l^jlii ^ (0.002 (> Jl^\) ,j^/j ,(0.05-0.002) .riAJ/ (^ 2.0-0.05) J^^l ^%>f^ 

^l^^^^JLj *_i_iLljl *Lij_iijj ^Lajl ^^4_jyljl <AA_i-^Ilj Lo<i J_OJ ^ i^' i^Jl_ij_i,£i^ ^_i A^ J-*l^ ^^>"' ■'^■' \j^ ^' — > ^ '' 

. ■-■ ! '''II ia.LLill ijjl iiJI J . ^1 ''■■ I I J 
tdlj <l^ljL^u^ jLJI aSAi <Jljl ^j^ li-i^ ^J \J ' ^^ 4^L* 4j.:i.^ ljL.Oi3_i-ajClj4 jl^ *LiJj J I ■'^■1 ' > '^ II aj_4 ^j^J 

oLla^ k2Jii.i.J Ml ,*LijU <LiA.lj ^3^J (99 '' * ^ ' ' '^ J '' I *^Lajl ) ^j-^^^jj"-^-^^' J_lj_iiil i\j^ ij^^jli— a-J ■'^■1 ' > '^ II 

^ 'l^llj -■'*'l ■ "llj , J.O Jj *Llla_ijl <j^_j_iAjl ''II JjuLiJj ^^^-aj J 1_4JJ^ ^G^GOt -^j * ■ .'IIn II O IjJJjS ^^ 4 yii^ 

<^jJjl r-./ij.^-/ ^ --~-^ // jLjJjiI// ^/-/-^ '/ ^j'-'l .r.ll ^j'ajjUII ^1 .iijlJI (V|ji CaCO-l illjl LiAJ VI 

jiajjjA^I <ij_>l= LiJt mechanical analysis ^ <■ :/<■ ^ // JJ^^lJ\ particle size analysis 
■L^LJ/ <L;jL j1 (Bouyoucos, 1962; Day, 1965; FAO, 1974) hydrometer method 

.pipette-gravimetric method 

■'^■l ' * '^ II ^j^ ■ ■' ol^ ^>-'-^ L5"^ ** ' * '^ II -^^ -'^ i-^^ (C^ 0-"^ J ■'*'l ■ "11 [j-ul_li f— a ^ILojjJ_i^l <l_j^l3 ui-alaj 
2.65 _j jiilj *LlC^ <iLi^ kJljMj ij^_iljl <jj^^ ■'^■1 ' * '^ II ^Jl?^ L>^^>^ fU^laj .^Lajl ^y^ ^'" ^ d an^ ^11 

'-.- • -tt ..3- 

I J_>la <jj_^l iijlJI ■'■! ' ' '- ■ ■ ■ ■■j' ^^J-i-u I''*' LiJJii liLilj (_J_^3l JjiljaJI ' ' ~^ OJli I Jji - ■ '/-Ij^ 

■~-l ' ' '- iajijjj <iijJJJ j^'*-' LlAjIj .(Stoke'S Law) ^J ■ l^ a's ' ■ l ^jaJlS ,_ujia. I *^l Ua1 . » I . >- Vl jijjji *_a 

■I i~- i''ii j^ Lai <i ' . . .j' ~ II .-.I " '^ II iicjiji iaijijij i:i.jjijij J' I ■■■II ajij.=ti:i.jj |_ki ijjiijji <jj_^i iijiJi 

4jl yiJI oLi-jJ /_C^3^ ^1 .^Lij-uLLajl .'^■1^ '^ ■ ^tll J "^ I ^ ^ ij ^3-*J JjLi-iijI 4jl yi. *t^a^j^ ^ JJ ^j' ■ '^ *^ f*Lll-aHjl 

j'Ual ■■,'^11 .-.l^'j^'^ II ?■ jjJ ■ ■ ■■■j'^j J 'I ■■■ll ^i' ~'ld'-^j''-d'-^jjlll ^ >=>ja.k': ^1 LciLi^jl jiSi/l 

.i=!lliJI ij^li *^ icijjJI |_pU; |_^Li _^ i=!lli. :<jjUI ■>ij<a~l LM X. 
.(ASTM 152H)jiJ/ji.l_>i, Bouyoucos ,j^jjj ,jjLiLaj J jIsjjJaa 

^j^jj-i^! lziLj^^^ j. ■'■'^j '([C'^^Og)]^^] LZiLL^jJLl±a /...<.-« -.J.J [j ■--^" j. 40 ^ Ji 
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. Jji600 iLjj_)lAJijjlii_^(iji2) LpljjtiaU^ijj:; ?■ 40 jjj .1 

.^JJiLaJI J^^l^aJI (>i J^i 60 ._Li^1 .2 

.JaUI JljL^ij^lj <watch-glassi^Lu<^U.3j,jjlUI iai, .3 

.<1j3j ijjj <ij;;lj ([jjjliJI ijJI ia!lliJI d_>2^ ._aklj Jjjiil .6 
■ .jiuji .. ^ ^ II ^1 J^j ,jhi hi^ hydrometer jar h^jh^jj^^A ^-ijU..,! ^1 LiK ^^LlJI jail .7 

.^LJi <aLi^ 

JlALuHI jJjiij .1 
^^>jJaJlj Cxi LI jJ I jJJ^ -Lj 

: t>Ja-!l J CxIliiU iijUl <j.L^I 



(5) ^ (^i-^^c^ = C^/^ [^J^!+6^!] % 
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i^jjkJJ <JJ^1 <j_uilJl 



(6) 




(f-)^jUL iiLJI <jj2JI 


■,-^l,.,11d,y>~ii d >,,.Mi 


(V) 


[(W/W) ,^JJI %] - [(W/W) cuI^U^JJI %] = (W/W) cuLsJI % 



.i 105 4j1^>ii.<^jJ S.^ JJJI J1^ J-*^l * ^ j^^>;ti ^..K, aa^ • 

: J-J^ <eJ^^ <j_L^1 



(8) 


100 


:^1UK,_, iii^jja^l ujj :u' '^?^ 


(9) 


[{£j^^!^ - [{£j^^k+j.j = (i)j^jojj 
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*Li.j J L5"^ <C,1-LJJ 24 ) ^j S-^Lj <iLi. ^^ ij^Lujl fe-l^ ^.S_ljlS_Laj' |J_lLiJLll !>J1-Ij * ^-^-^ i^_^ .j-^^*-* — ' ^ ^ --^ 

.((.'105 ij^ 
LiAj 100 (^^£i ^l_^l ^1 jjij (%100 ^jLiij Jji_>JI (jJj iaLJj^/Lij^AkJIj ■-■! ■ ■■II '■J ~-^ " jjijijjji ^^ -6 



^jjJI jil^ 



JjJi^j 



'LuiijiLJI <^_>UI j^ljil <iJa^(^|£i;<jl.lJiJI iJla J!lU^(>j . (4 i^jJSjIdl) USD A textural triangle 
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100 




USDA JjjUl jil^ ^iiJla .4 jiSj JiiiJI 
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Ujjjj LllG ^1j Sodium Adsorption Ratio (SAR) ^^^=^^1 ^jjjj_i-aJ1 <j.l^ ^^1 <-i^ oLuLi 
jjjlj-o oa-L-ij j3j .Exchangeable Sodium Percentage (ESP) JjLUI ^jjjj_i-aU ijjUl <j_l^L 

.(Richards, 1954 ) .-.< .^K^...^ti ^^h* J^i.^.^Ud^j;^^.^.!-:!/.. a!\.^S/ Cx$j^^ iiix^^^jlU 

JS fe-l^j .iLaJjtl *_i-ij^ *Li.jLaj' ^j.J^ ■^' ^-^ <a_h_iiLAj' <LlA;aJLj' ^^Wl . .^^ ^_Lijjj JS_iluj iJ.iILujj ^i^uU 
<UalA ^^ , , i t ij 11 ^ , Mall |J^_iLj ^Ullj f<iLaj' ilIaLLajl ^J ^^Wl , ^^1' tiUj iJ.aJLujj Lo 'j^"-^ O"-^^ 

***** *v ^ 

** * ** ** 

*Jjj jj£i <a_LiiiJI .-.I ,^1^' , ,, ~ll i tjjj-i^' [j-"^^ L LiJL£ .CI J iHCO-i iCO-i 'SOj^ : ^jj 

.mixing spoons ^jii\ ^ j-J Ji^^J^ spatula (Vj^Lu^) ialuAjl 
.vacuum filtration system j^yUI jL^ 

.(^aLujijJI (^ji ^'''°T u° ([" 2 (^|Jl J3n LpljjtiaUtiij;; ?■ 300—200 jjj .1 
<1jIj ~-^' ■''~j ijjU-ilJL iiiijJI ~-i" ■■■ ijjj (_yii (spatula) t^ ■'~ti ■ ry^j -ji^a ~ii ^ LJI ^lajj ._Li^i .2 

Vlj niijllj jjl tJJ-* '' '" ^ " ^^ ' iajjijlJl JJ-" tjl L-i^i-J LaS -I (j 'li" jjl^ ~ll fLjJI JLa I jl M ila ^M i . ..II 

. yi. ^Lo /^l <L1a:^jiJ1 «Ja_i_u (jl^ *-iiILj 

*l ^ ' ^ 11 -.> f<j sHjl 

.Whatman No. 42 j^j^_>:;<3jj j_i^j jAjiij:Ui.<^Jii(_jJ3jjj^^ij.abuclmer funnel 
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4^ljJI J^JJI 4la^^ Mjl^^lt ^AuJI ^^j 4.4 

iaiui (jLi 1-0) kPa 100-0 ^^hj jjt ijjn^^'i^ll JLa^l J 

.one-bar pressure plate extractor jL j^lj iai^ ^^M ^-..,vi ji^ 
.one-bar ceramic plates jL j^lj t^^ ■^- idialjAi^ jLiLl 

.balance c^^jj^ 
.drying oven ■ aja;-~ ^jii 

. *_LiiilJI i^a-jJ '- <£iLu 24 ajj f LaJI |_a ,1-1 i^lj I , ,,ll ^1 itJ jjj^ . 1 

-^ ^ -^ ij\^ /^ jLilUj .( *Q_iajl ^^ 5' 20 ^jl^_j_i.) ia_i_ii_iAjl Laj.iILi_iiA <liijl ^_i i^ 2 Lul^^jjft <iLi. <j ^j /^-^ .4 
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■ ■ ^1 n I m !1L u-^ J' CgJ^ 3j~^ S^^ l?^ ■''' 

.JJJl JljLoLuJld^l .8 

^..> U-..N I jl(j^ ja...1^i d\';l';J I.-.M.,>ll ^.;s .10 

.(jLl-O)KPa 100-0 JU JI^.;s._....l-.JI U.ai Ij.U-.-: JI— .1^ 

(^ilj <£iLijj 20—18 ajlii] i3-J=J' (j-a jj^ '1^ (^Ji f LaJI i::jl_>ti3 ._a3jjjV '- ■ ■ j I U ~ II Ui , All J^^ liiUt . 15 

^ jl (j -^ II |_JI f LaJI aJj£i JaS ■ a -J. "'11 ■ I -I '-I J '"an ^ "M ^ ' , , ,V I jl (j -^ ^^ t^^ ■ "II j_>i . 16 

^"> U-...V I jl(j^ ^-i1 .17 

.^ijiji ij_>ui <ihJ|_jjUI jiUi jjjj."ii 

Sjljiia-jJ jiCi . aja-^'ll J^l (Vjjij^JJ^Li l(i- ■ -^ -"^ <^il_>£0.01 ^'~. j'^iin <JajJI --I'-j-H ^Vj' ■■■^j .19 

.i^U24ijLJj.'"105 

.iai^^l .-.I'lj-ll ^jj ai ( J_>J -■ a'-^ ~ll (ji --I ''J- II *_i^ .20 



(10) 100 y l£i : — 1£__J__1_ = ('^ i>y/% 
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iaiui (jL 15-0) kPa 1500-100 aj^^j Jit :^UJI JU^I .o 

.fifteen-bar ceramic plate extractor jL 15 u^ .x j\ ^^'■<,\ k-..s\ ji^ 
.fifteen-bar ceramic plates jL 15 liL.*! jj^^ jLiLl 

.burette ^'-U ... 



.(jL 15-1) kPa 1500- 100 ^-^--li-J' 

. ij-u-i-£iJl ^La_j Lujj-i. a^^^^LiA 'I -^ '^ ■ ■' ^1 ' ^^j'^^'' L_j_uljl J-i-a .4 

r Ll^ (_^ jj-iaJI ji aiiLJI *'jiJ' ol J^_>lJI ^'^- ■ f 'jji Cy ^! '^j^' -ix- ^ J-^1 (^|Jl 48—24) jjjIjlJI j^JJ 

.jLg^l ^ \r , i , ^| l ^^^^ .7 
.<1^LJ1 ^^1^ Lai 20-17 (> oljkiJl ^1 .8 



(11) 100- t^^ • "^ t^^ • -" "^ =f^^>y/% 
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. I (j 11, 1 '1 . .. 1 ■ .^ ■ .^ 1 itJ vl . . I , ^ 1 j3 

.<iLJI ^'ii 'ij- II ?■ LiijI ^ I j_^^jjjjLi1j^ ill 
SjUyJ JjldJf f^LdJ 4Mjj^f 4xuJjl available water (AW) SMyJ JjIsJ f^Ldi .5 
jjjj^-a ^ ^jj7' ~'i ^La-l' V^ (j^ ijli)U JjIUI ^LJI iijj available water capacity (AWC) 

.pennanent wilting point (PWP) i^ljJI JjjJJI <J=iij (FC) field capacity iJi^l 



(12) i^ljJIJj^dJI<MS°b- ^\n^l l^\...ll°n = £jU)UJjlUI.UIlL^°b 



"jo?^ Jid .jL^ti^..ija.i .j.^ ^.hfl-djia^ ti d, ...ti field capacity ^C J 4jjjj£jJ/ 4jJd^/ 4xLaJ/ .6 

(jLl/10) kPa 10 0-i^V'^''^''*v>^' 

(jLl/3) kPa33 i^^^l ^.1^1 olJ^jUl 

(jLl/2) kPa50 ^^Ul ^.1^1 olJ^jUl 

jSli2 i^ljJI JjjJJI <J=ii permanent wilting point (PWC) ^mjjSjJI daJfjJ Jj^JUf 4hIJ .7 

Jl-^ ~ll <aj^a_>jij oLiUI ? 'jj^ la^iU jVj\'^ ^ *j ■(j'^ ■'■^) ^^ 1500 iijljJI ijjjilJI jjjjLiLi Lij-a£i 

.<lila-JI <jj^_>J' '^'■J oLiLiJlJjLi 25-10 (^Aj 
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ajjjdJ ^LwuiJI JjK"ill .5 



(Brady and Weil, oL^j-i^^ ^J ^J CsUHJ 4jujjLujVi jj^ 4jJUjJI 4jjI JJUI jj-cUxJI ^-aj^uaj 

:1999) 

i^LJI oLlJI jjjj 0-* %95-90 (jJ'j^ Jiiiili (jjtj :ijjjijjjJI iuLia-JI _>j£ cS_>:^' ^'i»-l' jj-aLaJI .1 

'N ,p ,K- d^...y. ^ii^^.<iidy.i;>;^ii^...i-.,ii .2 

;CaMg,Si;j:lUlt5^1^1jiJl^^LaJl .3 

.B ,C1 ,Co ,Cu .Fe ,Mn ,Mo ,Ni .Zn^jL.^\ ^1 jiJl ^^LaJl .4 

. L^_ufiLi-£ilo' *LiLl3j <jj' jiJl s_i-fiUaj' a v^j l5"^ -J-^S^ lS"^^"^ *Lu_ijj1 |j_il^^jajl .3 

(Walsh and Beaton, 1973; Page, 1982; ^i^ <aLiUI ^1^1 ^ Uj^ J ^^^ ^' i^'>J' 
<ikia ^jU i^iLa Li:;l_>Ai^ ^j^ ^ Ul_>: ^1 t3^'_>J=J' jLi^ u'^ l^jL^- ^iU .Westennan, 1990) 
i_jil_>klJ ajjLJI Lj'j-aJ' I '' ■ -^ji" ■ijfi'.j Jj ."^ ~ilj ~'-j jLiiiVI iijS (^jj <j!lUi j^j^ ■'■■J- iCWANA 

^^ ' J^^^ ^^ ^ f_c^ ^.>-"' Oljl-ili.1 lAjl da ij.>^ k^LLjj-ijl ^^ *_^i.l yaj ^ >^,h ^^ , ,i ^11 LjJjj La^j f<ijj_ljl <ial^j^l 

.i_a-)1 JaJI ^^llj ij 0^ * rt *' ^ T ^ ^ \J * * ' " T * 

■'•■ *-^ ^js. *Lj ylJl ^j^ 77 J^3-ajjl *tj^ *Q_ic ■ ^ > ■ ^j"^ ■ ^1^ ^ ^ f— Lujj JS-iLj (Cy^ iS^^ J-JLi-Ijl J jl U_i^^^ 
fOlj a-ljl^U *Ljjl_ilJl <a_i_ijl ^^-io-l^^aJ' ajLaJl ^^j > . .^tis 1l oLja-i>^ f<.i. oLaJl ^pH ,\L. <lol_Lii oLfi oIh-o ^Ua^l 
*_o LILoIaj fG WA.N a. <lJalA "—^.J^ le^ .J " \J ' ^ ^ J-*l-^ J >^^ ^ .>4^ fOjj^Li 1^*^ 1-ajij .jj_ii_Lijlj 

--j^ . — I I ii^ljaJI J . —I \- II J liiil ill oLjjAjVlj liljLiXillj iijl ill oLjjjjlillj isjLi^ JjLil' j jj . .. jjil 
iJ^ljbJI ji^lj3j-a<^LJI interpreting the dataolJUiJI^^jujjiLij^i^ji^iii^oLiJiii^Lilll I'- ^jj''--j- 

.analytical procedures 4jlL1^jJI 
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(pH) 2u^jaa1\ ^j^ is 

,^^.^^l£^ pH ^J^J .i^JL^jjjLJL^\ ^J_^^ LLLlJ _ -ti ...11 iljjl£jlJl *Gl ^^ (pH) <JjlJl <_i-ij-ii <^j J 
JS_ilJ' fJ^ ajjjjul oLlD' ■ ^ '^j ^^S-ajj .9—3 ^2^ i^j sjJl ^J^JLiila JS-ilu a Jj.i.j-aJ' ^ yll' prl ^^ r" j' Cuj 

,(7.5-6.5) -Lj^ ,(6.5-5.0) l^j.,^1 <IJ3 ^1 Ui^i^ ,(5.0 (> jsl pH) <^j.^^l Sj^d^ :^IUI 

.(8.5 (>_>-i^ pH)i.yi//jrx.j^j ,{%.5-l .5) LJUl <JjUi^ 

jj-aLaJI ij'^J'^ iJjlj iiijlJI iji ij^l jiJI jj-aLaJI Sj4j (jJ^ '^Jf^'-' (j^ ^J^' pH i^j-i <ijj61 ^ ~'^~ 

jijiJI jiiiLj .(j^jJjjJI LLiAJIj < (clay/humus) colloids ( JUiJI /6f^0 ^;j>J' UjIj.* ^ pH ._a3ji; 

.(Mo)j.j:j^^lj(B) 

«_i^lj jj'jj^ ■'='-='-^ ■'•■J- ((CaCO-i) -jj^ ■.IKII oUjjji -ij^j ^' 7 j''' 7 f>4>J' pH iijS jjl -^'~ ^1 (ijjl3 
<ikla (ji 8.5-8.0 ijjUl pH ij3 jJjlij .%10 fLJI jjK ^^-^ ^ '^^yj^ ^J^*^ ij-l! ■ 'j ■ '''■ Lajj£; 
^ 8.5 (V,^ ji^ ^1 t^j^j -u'vr" Lf^ ^'jj~' -11 iixJllI ^_>UI ^ JJij ^J jjjl: (^a^. ^ .C WANA 

OjIS Ijl La_i^ U ' \J^^ -^^J-"' O' yili_a ^J '^j * ■'^- oLi_uLli]l yi^' ^j-a ^ i^' pn. jj_uLli vi^iij ^tdJuiJ 

1 : 1 tj^3-a (ji <j_>^' pH ij^j-ia. i^j-i jf^-" ^_>^ (j4; ^ 'J°j -^J^ j' '^'J^^ ''t'-^^ -J. .■.;.^/^ <j>iJ' 

:(McKeague, 1978; McLean, 1982) 

.pH meter with combined electrode d_>iAJI ■ -Uail j_a pH jL^ 

.glass rod ,j^^.j 'iJ_>^-a 
.glass beaker ,j^^.j jip o-^jI^ 



JjJLiwaJI 



jbaaJI pUJI 
pH 7.0 jtlala ^j"-"^*^ J>1^3 
pH 4.0 jtlala ^j"-"^*^ J>1^3 
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. Jji 100 <jLjjj|_^Lk.j (jJlijji (^2 (^|Jl J3n Lul jjt iaUt is^;; j. ^'^ uj ■■'■ 
.^J_o 50 <jlj_u ^^ -^ ^jiJ^-i *^-^^j'-^-* ^*^'j^ ■ ■'' i ^,h ^^ . .i^ ^ci^^l^ ^ulJI ^3-* J-* ^0 ■ a ■ -^1 .2, 

30 jaji^ljiJI ji^.(ji-L^3^ljij-iaj)^3LLJI ^combined electrode d_>iii-JI ■ -Uail ^.^^i^^LLa .6 

djlii-JI ^JaiJI u-ii-iil ,L}(i" temperature" knob. Sjlj^l <^jj j^j^ JjiSj -Jjl^ ~il ajl_>;i.<^jj 

-lv.~l l .^r-^UJl JjU Jl ^ d^lAJl ._.Ual l ,^,,^1 ,lUli "buffer" knob. ^JllJ! ^_^LU! JjL^l 
j_^<ijLLJI ■-■ijU^il j_^ ."sensitivity" knob J.,../,...^ //^ ...Lail jjU Jl ^^^j^ jlui ,pH 4.0 

^^1^ jjU .^i j.^-pN ^..Lai jj..,j'.^il ijjjjl J^ M 0.01 CaCl2 J N 1 i^C/j ij_>:; olila^ 

uUj JIa f«J-ajl ^^ (QjLiXajl oLj^jILi-aJlj lAJa-ajl ^^ 'I ^^ !\r d > J , ,^11 ^^jl yuLljl ^^ ^ ^ 1 ^ ^ 11 d Ij ! ^ ^ ^i 

.pH ij3 |_i lilJJ jjjj jjl (jj-i jij(i -■ SLiaJ -llliLa ijcjl |_i Lijljjt iaLiJI iijlJl ■'■1'' "" t^°- ^'^ ~- .4 
<liljjl .-.I ~jl-'ll . iljiWI (_yii-Lij (<ijjl= oljIiJ djliiiJI ■ .Uallj pH jl(i -^ Jj.iijjjl ^s^ JLi. iji .5 
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(EC) Mj^Lj^I MjJJUJI 2.5 

■Qjc ^ ^M ^': , ,,l . ijlii ia.jLiJI (jjjliiij .iijlJI |_i iilj jJI <jjj_ci£i!iUI r!lLaj ' j^S^ ipl ^j-^' ^j^ ?-^j^ 
jjji I JUt Ji|_ki .-Ls-Liiiji ■! '" ^ <" ^ "I--* ■ ■■" Lf^J (,'";■'■ / ji'jj 'f LaJ' :ijjj 5 : 1 jl 1:1 -i > . ..''In ^ LaJI *_aij_>j 

a J_4 ^JLo jj_ulljj .4 JjuLii-o <J ClJl *Q_1^ UL?^ LoiiJ^ ^LajjLo si^' /*_i-ujJ 1 i_j_i_iiljl jl (^ iJ U J ^ ) ^ ■ ^ *U_i_iij 

.^_^LUI !Jj:^ UL^I hjjJI ^ ^iUiU^jKJI ^j2^-JI j^jjU^y^j .conductivity bridge iuL_>^l 

I jjt 3ji j-ijjV Laijj idS/ni 4—2 (^jj - '° n tjij^ Lajj^^ jji-jj ■Li^jLiiiJI j . . ^l^ ~il J[iL£ ^ LuIl. '. j . . ^l ^ ~il 

.(Richards, 1954)i=.jLJJiajliJI Jj.^u Jl ^j...^j-...~il 

^j<j..' -jjil JjiiijI jJjlij^iJLi. Jii_^ -V*^' ^'jjJ' i_^L^I Jiiut^li^jj JliliV L^l VI liiiJ-ill 

iciljjJI Sjljj (1>^ jjL-aJI 60 ■ ■j''^*l (j-ijijj .JjilijiaJI iji ^'j'l ■j(i'^ll <J3LJI ij-uLi3 |_^ _>jS1 ^jJkJI 

.(Richards, 1954) <J3LJ1 ^Li3 ^1> (USD A Handbook 60) ^^^\ 

.vacuum filtration system i^ljjt ^jKi ^' ^ ■ ^ ^ 
.conductivity bridge ipL_>^l <J3LJI ^j-^LiS jL^ 

j^j j^a ^ ti ^LJL ^^j^jUl <^jj ^I=j ^ ^^* .bucltner funnel ^i^^ ^ ^ Whatman No. 42 
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.<LijLt «_ujLiyIjl ajl^l L_^.^_) fLoLaj lljlj 7C_lIi1 Jl ^jSj aJ m| -6 

-JjU Jl j_^ conductivity celliil3LJI iJi ,j.iiai,l ^ <Jj50 L^Oa^ijjjlj^l ^3jI_>JI j=-ii.l_>JI jail .7 

Lik .(deci-Siemens per meter) -./^..-.-j...^ ...^tjl (nmihos/cm) -..../^-jllx.-.Ll^ail j^ ...-: .1 
^1 ^hjjl ...-^ (V|j:j^^I JL Lik .nmihos/cm ij^j ^ (dS/m) ij^j -b^'...! J.^^j <g1 

.1 dS/m = 1 mmhos/cm 
.i 25 4jl yi. *Li.j J jj_uLi_ul (j-l^ L_jll^j o'*^' iiJi uii-lj .2 
iil3LilJ if Ij3 ^U,^. >.j~. ,A'" 0.01 KCl Jjl^ ' Ljilj-iiji EC ij^L^^^I <J3LJI jL^ <3j (^^i 3°^" .3 

.4^25 5jl^4^jj jjt dS/m 1.413 Ujj3 
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jijjLuJlSJI 0Li>ijS 3.5 

JTjj LluJ/ t_J jJl// jJi*_o .i^l ^jLajl ^^ <jjij j^ L^^jSJjl <jj.:aJl ij-i'^^jail *La^iliS ^ La^_iJS ^^ tcjVojI (LliiojJjj) 

^^^%50 ^_^1^ CWANA<Ualo >j^ (S-3^^^ '^^3^^ i_^ i<j^S'^jj^_^ <^UJI <j^jl <^UJI ^JsLlJI ^ 

.J^j] CaC03 -equivalent ^j^^llJI ol:^^^£J1 ^KJI 

.La^l^l CWANA 
^ji Uijjjii J3i ijjtj I L^i "active" CaCOg ilUUI ■.jj...il<il oljjjji jj,'a'- ■-■ij^'*'^ ~ii ^ ^- ■ ijS;; 
^ ^1 j^\i^\ ^ 'l^lJ ^ lilJJ J\ j\Sk^\ ^ ."total" CaC03 iiKJI j^j^xJlUI oUj^^^i j^ji: 
Jiiiij ^ ■■<-" jl .Liii_>i |_^ Drouineau (1942) Jj3 (^^i <lj_>kJI aJA >::jjj1= u'^ iiJ^ ^■■■'■jaii ^jl^^^l 

oLiii-i. jjjjLlJ *_o JjLaLajl jj_ul_li]l OM *j > . .ills 11 oLjJJjS Ol-i-i-iA. J^Lijjl *Li=Ja_i_iJl <.i.L_ii-ajl ■ ■'' ■ ■'' 
ij^^jii— aj L^yjlJLo tdjj /*-i^ ^ .ajjl %jl i^^jJLjj^jl O^l \Sjl *_o L^l^Lflj jjjjL_u1 (jl^ jj_ul_li]l J-alajj .4_jjljl 

%50 ^1^^ Jli^ <Gjll j^j^lUl oUj^^ ^1 ty^LUlf <Jl*^' j^j^lUl oUj^^ ijL^ L-i^j;; 

S_L-fiUaj' i^jX-Lj^ lA-Jjlj-ij^J^ ia_ij jj ^Llll^^JI a J_4 ^1 <Lo' J.iILi_u' j s_i-fiLlo ^^Jjj .<LilSj' <La-iij' ^^^ tLljJij.ijj' 

.(r A.Oj 1974 ) p-j ^^ j '^'' J-lujSjjJ-l* iJj'-^ -^^ ij-iXi-LU iJ/^ jJ' i-ij'jJ' ^ ^ ^ ^ i' a jjljLi jlxj ij O^J ^C-Oo 



.CaCO 



'3 



*J4^^' 



.hotplate ^^j4^o 
.burette i=.l. 
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.erlemneyer flask jpL^j^ Juj-^ 
.volumetric pipette ^'j-;-- Ll^L, 

■ulj JjA^<(^j^1 -jUa~il ^LJI ^ (%37, sp.gr. 1 .19) jS^j^h LJ! ^^^_^Ji^l^ ^^ J^Sl.S ■ aa^ 

[C6H4COOC(C6H4-4-OH)2] t^jJlii J>uS JJj .^ 

.y^i jj^ j^li;! J- 100 ^^£i Jj4J jjj(> t 0.5 ^j1 

[4-NaOS02C6H4N: NC6H4/-4-N(CH3)2] Jji^l (^ISjjj JJj .j 

jl"' ~ll f LJI (^jji Jji 100 ^^ J^ili^! ^(Ijjj ^JAlJ(^|Jl ?■ 0.1 ^ jl 

%95 ^(CjHgOH) J^IIjI .Ji 

. Jji250 ^'- ■■■ jjLilJji Jijjjjji ^iji 0.15^ LuljjtiaLtij^ ?■ 1 jjj .1 

^'j'? - ^' '^1 " iLLijjj 3jjjJ (jJJ A'^ 1 pLaJI j iJS ^t^<^.'\ Jjl^ ^ (^ji Jji 10 ._Li^i .2 

■ '^->T^ JuJ^J' j;_j.ji'"60-50ijl_>^U.jj^<ai-^j1 ,Ja1JI JIjL^jjjJI d^^:! ^^ gj>JI d_^ .3 

J 4J-jS (JjJj (>i i::j'_>^ 3—2 ._Ll^i ai -^'^ji'" ^''-Ijl"-'! I ^,i.k',,,^ ^Ua ^11 ^LJI (^ji J^i 100—50 • i. ^^^ .4 
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:<j_>UI (ji i^^jujJlSJI CaLi^jSJ iijUl 



ll J....MI 





;oo 


(13) 


% CaCO^ = /-fiO X JVj:^^^ - fii X Nj^^Q^)] X ft 05 X ^ 




FT/ ^ 



.HCl JjLi_a ■LiaLlaJ = ^ HCl u' '"'i' 

.(Jj) ajjliJI |_^ -.'^'■■■~il NaOH Jjl^ ^ -;■- = R 

.NaOH JjU . iialii: = Nj^^q^ 






:^ 



HCli^Ui: 



.Na2C03 JjL^^Uii = ^Na2CO^ 



AA 






:^ 



NaOH ^\^ 



(15) %aOi/ ^ 



;0 X Nfjci 



^NaOH 



.NaOH JjU . jjJixv = Nj^j^Q^ \(j\ it 
.HCl Jji^ ^ iiaUi: = N^Qi 



%50^^^1 .ljl^i;jU^d^JCaCO3(>j.l^0.5^^^^jlx^Af 1 HCl ^-^ J^ 10 ^jl .2 
.J^20j1 15<iL^l._*^<JUJl aiji^j .^^0-1-^1 HCl^-^ J^IO JlULj,^j1CaC03(> 

.CaC03 ^j'^ ~i iJaUl 

jjji lilJjJj - J^I'^J^ '■ jj^i d<j^ II i ,. .fsr- ijjlJI oLjjiaj ij-AisJI (^JJ .-.M 1^ I a' II . I ~^ jl 'Vl (^iiJ V .4 

^^ a >a^ II 4_jyljl /Tj^^ ^ ^j-fi L* li^i- (tfJjj ' ■ ^^' *La_ii]l JjJjj J^ ^ v-"' i3^^*-^ ^ ^ ^ ^ II % a ^jljL-ajl <l_j^l3 
iLitjI^^I ■ -It^ I jl I iJtCUXujJliJI ^ij >J3 iLLujj ^ -^ ~^ II ■ ajjIjL-ill <l_j^^ ^'_>T^! (1)^-" '-^ "^'^J^J^' 
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^ (t?Af) Lj-u^l SjLJI j^Ij:; jii-j .L^Ujia j^jj^ - ■■" L>i < synthesis ■ ■j'^j'^'j decompositions 
^^jjy^^L^oiX aggregation i^/i.iiijiijr^ (■ ■ -;_■ -j ljJ,bLfJ^\ VI .Ij^....-.j- .^ij-. .-.lx.j .^-il 
moisture -Lj^iyij ijiii^y/ ^nutrient reserve and its availahility LfijJjj <^IJiJI j^l^LuJI 

.biological activity ^^^jJ^/i.Lii//j ^retention 
jLa_uJ1 o1 j^jlJIji peat lIi^ J£_iii ^^ ii^ jjLuJI ^jj^-^^ *^j^6f^(0^)(_?j-''^^^ oj-u^^ ^j'-^; 

i^IaLLajl ^J Loj-^ i^j Sjjl /^ j-iJi ^^_Li. ^J \J '^^- i^Lo /o4-3 ^^ .J-^' *j'.>^' '^ l.^^^ ■^'' lAlaLLajl ^J f*Lidjjj' 

.<_jj_,^i£:4jLJ1 ^ %1 ^> Jil .CWANA<lJal^<iUJl ^Lui iJaJI 
tdlj ^_4 '^j ^'^'3j .J"^ -i -^.J-^' vjt*^ \^' ^^ ajLajl iJ_iLiJi ,>' j.i,j_j<ilalAj' ^^ -J *^^ -^ ^U^ ^ f^.J^ 

jjJjuLiJl oL1j^^>^ J^jii— aj 9 Li-jl/ajj-ii^ ajjLa-aJl <ij^^^Jaj L^Li.j1 ijj iJ ^^^iJl *LL.a^1 jJuilj lliV 

0^j.j^^>J1^^^.^^l0^^^^1^l^1^^3^^.(Wa^^ 1947;FAO, 1974)^j^j^^1j 

,iljli oiihI i.y,i\\\ ajjt ^'jJ' (j-ij ■(jS.^.uijdl ^j^jSJI tjjj %58 (jJt (jj^jj^ ^^^.uixJI 5jLaJI 
tjt ,>;UUiJ 1.334 a^^Li l^jj^^jl (JujjSJ^j (jg^uafc u^j^ J^-^ l?^ ^LtJI jji>i J J-^^iiij 

4 . ,i>u!\^ ^ ■ ■ > ■ ^ a «_fi . .i >U!\^ ^ dJ y=._fi 

.titration apparatus (burette) ^'-U ... 

o 

. jiU)/l J ~<^ . j^Uj^idixa^lj ,(^silicagel) 
jUa , II ^LJLjlJ^I -;-^ll J^j ,JnLA ^LJI ^^jiJ^i:j>J/L:iL.j,^^li(Vi^ j^ 49.04 ^j1' 
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^>JI (98 %, sp. gr. 1.84) ,(H2S04)cu^l O^^iu^.o 

j!SjaJI ((H3PO4) j^iujj^idl |_>^a.a, .r 

M0.5 .[(NH4)2S04.FeS04.6H20] ^i^^Vlj jjjyj^l ollj^JjK/i .j 

. Jji500 iLjj _>iAj u^li |_^ (ij0.15) Luljj6<iL^ij_>:; ?■ 1 jjj .1 
^j -^^ "^ (^ji Jji 20 ■»■■-■ I I'Li.aLi La jiXiJiJi A'^ 1 4 4Jtujtj ajJI CiLdaj^ LfiLj Jjii_a ^js. Jji 10 ■ » ■ ■-■ i .2 

.i3Ll-ajl 77 ViJ l,h >^ ^ .Jsil td yi. u ^3-*J ^*l^i.jii^ d\'jU , ,,' LaJ.iILi_iia iS sAJI CXJ SmJI 

.<Sj3j 30 aJjJijJijJI iiijl\ .3 

Laj^'iirn jSj^JI j^jiujj^jiJI j^^Ck^, (>i Jji 10 .-Jll^I ^ tjlalaJI pUJI (>i Jji 200 (^Jl j^ ._Li^1 .4 

. ajaJ ^>JI '^>''j 'dispenser ■ -^ ■■■H ,_yij:Lj:;1 jL^ 

jl (j -^ i_ki ijjjliJI ' ■ ■-■ ij - ■ ..lUI'ii ^ ■ . I . >^ a ■ a ■ -^ I njjtil Jii'i'i'.'} (_^lj JaIj (^ji <Jaii 15 — 10 ■ » ■ ■-■ ' .5 



I (j*- ''I |_iJI -lij^^l ^ ■■°'- Li^ia /'-^''j 'ij_>^' IlK^Li JjJLi-aJI I* ' ~^ Lj^'' ,j^ 'j'^ ' (blank ^.,i *l .r. j . >^~. .7 

.<j iiJl ol^la-a /*-a 

II 

:<jjlJI iji ^ iuijdl SjUlJJ ijjj-aJ' ijjjilJI 
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(17) = (w/w) j.^jJI ^j..J^I ^jjj^l % 

Wt 



(18) 1.334- j.^tJl^juJ^ljjjSJI°o = (whv) ^£Jl^juJ^ljjjSJI°b 



(19) 1.724 y^ ^t ^^^.J^t ^jjj^t % = (w/w) i.ju^iJ/irjLJ/% 



^AfO.5 LljjA:;^ ijjijjsSlj JjJjJ^I oLlj_>-li JjL.-a iialiii — M :ij\ i 

( Jj) jjtLiJI 'je^^^ f'j^' ^j^j^^j jj-^e-^' '^^;->:^ Jji^^ f^^^ = ^blank 

(J-*) <Jf«-l' 'je^^^ f'j^' ('■je^j-^^'j jj-^e-^' '^^;->:^ Jji^^ f^^^ = ^sample 

( ?■ ) Luljjt iaUJI <j_>UI jjjj = IT^/ 

Ojfj^Jty^li^'u:)^'^3^j^jliA=.3 X 10-3 X 100 = 0.3 

.*^^jtujtj^^l CiLajj^ rjJlj JjU ^(^j Jji 10 (^|Jl jiSi iaLiJj)/ iitLi.dLljt 
5jUJIj roc ^JSJI ^^,J^\ u^jSJI ^L^ ^ o-^ji^lx^l 1.724j 1.344 j^J^bJl ^jl .2 

JjU .11 (Ag2S04) 2^2M otjj^ <iL^^ jJjJ^^' J^'^^ ^'jl 6^J -^^ ^^^ (F"^"^"^) 

.oy^ljUUliJl^l(^jjp%50 j^^lCaCOg jj^jol .4 
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(CEC) oLijjulSH MjJjUjJI AjluJ\ 5.5 

(Mg ) ijjjjiiJIj (Ca ) ■.jj..,il<ilj ^Na ) -jj ^j"'^j (K ) -jj-'^~j;'^ Jjj3 ^^|Jl L^ h.la-~.VIj 

J^l (^|Jl L^!lU=l o^ lP^'^J Is aching ^Lii^jVI <^L^ J!ll^ •j.'^~ jjl jjjj <jjU1 (_yi ii^ J <-ul JaJI 

cation exchange capacity oUjj^KlJ iJjLiUI J- . .11 1_^ ^'jj . ^- 11 oLiij-JI L>^a-i Liul -*■■■" L>i 

.<jjUI pH <^jj|_^ "J-^^ ^;^^ Llx^jji (3Aa.(ji ^permanent ^ilj t^'-^ 
jjjiilii ijjiJI f Li-ii>l J-a-iiif 1 ~i^- " jjij (Rlioades, 1982) CEC ,'j,'^'i a_>iljia ij^j^ \sj^ dLut 
jjjiilill lilJ J jAj JjjIx^j excess cation jjljjJI oj^^lUI J^-iii-i Jl jj ^ <(NH4"'") index cation j^j-JI 
.(Richards, 1954)^1^1 ^^U-..,JI ■ j.^-j-il jj^^^' ,jjUjj (Na ) _^1 jjjf^^ ljh="-lJ' j-^j^^ 

.(FAO, 1990; Rhoades andPoleniio, 1977) 
(nulUequivalentsper 100 g soil) ij^: ji.l_>i, 100/ iJiK^^L i::jbj^KU<JjLU!Zi^! ^ J^ 
;(S.I. unit) iJjjJI ,j^liJI ^.l^i^ [cmol (+ykg soil] '£j^^/^jiLS/^+) Jj~''--'ii ■ i.j^1 Jiiojl 
.[4jjj 4I jt^^ijS/( +) J^ajJ^Li: = 4jjj *I^ 100/ s^lSi^ulLj] !(; iir^\ |_^ ijLii^l j^^^j^' UJ^ 

<iLi_>JI ^_>IJI |_^ii^iiila L^XijS jj ji; iiJi 'ij>" (^'_>^ 100/^liillia 100 ijjl 1 (^jjCEC ij3 ^jljIGj 

.1:1 ^'j-.jUI I J .\, Jl jj^j^j^lCEC 

.flame photometer ■ -(jiil. ^ajUil jjU-il jL^ 

.mechanical shaker, reciprocating (^^^Ji .^Lj^ ^j jL^ 

.centrifuge <ijiiJI /ijjj3000 Jja-u <(_jjijj j_>L jL^ 

.conical centrifuge tubes Ja 50 Ij-l^ (Sj^j^ -^j^ ^^^^ 

AT 1 .(NaOAc) ji^j^uiJI ay^ JjK /i . I 
0^ J^950 Jlj^^(CH3COONa.3H2O).L.^i^3^^jyj^j»jjM^/^JJ/^0-^j. 136 ^j1 • 
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f LJLi jlA ijJI - -^ ^ II J-=^j 'f^j:f-^j-^^ LZilfLa ji -'/./-i II ^ ^~^ iaLi^ 8.2 ^^Jl pH i^j-i JlK^ * 

%95.(C2H50H)(^I J^jii .o 

A^ 1 .(NH4OAC) j*^^Vl C:*>Ui JjK/i .^ 
68 .Ju^l ^,>LJ1 .LJl^^ J^ 800^1 (CH3COOH)j.S>;/4iii',^^^i^0-^ J^ 57 .Ju^l • 

fUL jlJ |_pi - ;■ ^ II Jj^j i^juJjMiS'/ tJitLi j1 -'/./-; I! ^^~^ iaLi^^ 7.0 ^^Jl pH <^jJ JlK^ * 

.jIlLt)/! i^iii-a i^L^j (jiidiiilj -■ ''-^ ~il (ji 
jl"' ~ll f LJLi _>ILJ ijJI - -^ ^ 11 J-aSlj -jl"' ~ll fLJI |ji._ka^^l jLj^jj.^! jjtjjK^jil 2.5418 ^ji • 

.(f.^1 JjL-ii)l^?i[^^A\ (V|^^j^)ppm 1000 JjU JI Ijjt^j^ 
0^ J^20 J5 JO ,8 ,6 4 ,2.Jiii. i^lUK^S'/^j^i^O^ii^UJl JJU^l (> ^ J^ ^.^^ • 
f^js, J^ 25j fiV 1 ijjjj-oiil ojLi. ijjli_o <iLi-ij_j ^ji_^ -^^ -^ J^ 100 <jlj_u ijijjj ^jl i^l ijji-^ ^ 
200 J50 JOO ,80 ,60 40 ,20^^^^ JJU^l ajj. ^^^^ .(^ai^^/^S^/ jy^) LiCl JjL^ 

.(ppm 25) LiCl (>3jS_>UI ^..jm j^u . j< J^-^l ^^ ,Nappm 

jjj ^ ,N I (f-ixl\ Ci\^j^ ^5^*^) f*^J.3^^' Ca'SLi Jjl^-a (1)-* J^ 33 .-Jli^I ^ , Jj 40 iLjj 

«_u-£ij ^-^ <l_iij/ajjj 3000 /^\Svijl J JaJl j' ^ ^ J^M L_j^_j_ijjl * ■ ^jf L_j^_j_ijjl ^^ ajlj_i_iJl *_ajl.2 

. I+=._>1=I ^ c^u\...A jj3 LL>: ^UaJI JiLJI .-Jli^ . llilj supernatant liquid ^UaJI J^LJI 
jjji ,_yJ^' ^j-i^^l <Af 1(pUJI CaLlj^^ (jjMj) a^^jj^\ Ca'SLi JjL_a(^ji Jji33 j^iiLjJI j_>^-3 
jjj ^ ,%95 ( J^lijl) (jiul J.5^ 6-* J^ 33 .-Jli^I jii -^UaJ' JiLi-JI i-Li^ a^^ Ji ^ "^^j^ 

■ ^ ■ ^ A-t J-*J ^'j LS^^^^ JjL-iJl «_i_b£ij 
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^/.j^A^^^jj^ 400 0-^ jsl <U1U1 ^ix^l ja^ ^^1^1 J^LJJ (EC) <e^L>^^l <^^^ dJ^ 

.{iiS/cm) 
iN 1 4 ajj iaV C:M-i Jjl^ " (^ji Jji 33 iaLiJj iloJ' (>= ^"^i' ~ll (Na ) .-jj ^j'-ll (^ ^ '^-'' ■■! .5 

. liil J (j^LkJ' JiLJI ry^^ ^j'^ 
. Ij-ia-^j'^ ^11 ^j^'j 'A^ 1 A^^^yi CjUS JjL-Ji^ f^=^^ (jJJ JjSij <Jji 100 

^_u <33ljJl ^j-i-iJ LijLu Uai.) 4 yjla-ajl ^_li_lo i_i_ujlj f*Lij_uLLajl N^ *Lij_uLlijl J-jLi-ajl ^^ <ij_uL_u jj_ii3 .7 

.(i^UJI JJU^I 3jSI_>:j oUI_>iJI 
Lj^ULi (jSL»bJI JaI^jJI jL^<l=Lujj emission ._LikJI oUljS Ji^j(<jjUI ^--U-...^y-.l'.j-il ^ .8 

. ( jiiajiU) ran 767 <^j^ JjL jiiii Flame Photometer 



:<j_>UI ^ CaLi^^lSIl 4jJjbjJI <a-LJI 



^20) CEC (meq/100g)=meq/L Na (^ ■"{•^"^ - '■-"j-} ^ ^ 

Wt 1000 



.(?■ ) Lul^ <iUJI <jjUI jjjj = Wt 

Ji^ Rlioades and Polemio ( 1 977) <1j>1= j^ia^ -^'j'-.^^ jj^ (> <ij_>kJI ajjt -j^iu-- L,^ jii,_>JI ^ 

.zeolite o-JjjJjJIj -^■■;;-ii ioUjjjUl ^_^ i;j^' ^j^ ijj^L i^iLa 
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(^(jLiaJt 6.5 

■ -j-'j''! Jj-ii:; ^1 Richards (1954) <ij_>l= ^ lijt <ij.L^j-Jlj ^ ■■;;■ n ,'j'^'i ij^LiiJ' <ii>J=J' u! 
(jj^^ lL>^'j ^_>^' sj^ o!lUiJL; |_^ ^■!iU='^l 6^j -acetone jj'^-^^ Jji^ ^ <l3Lujj 
.(FAO, 1QQn) d^....^i l ^^1 jj^FAO i^^ (Sayeghe/ a/., 1978) 

j .< ! >a 1 1 d >1 ^ •i *Lul_j s rfN 1 1 d >la!\l l j ,< ! >a \! jj ^ 

^^1 



(UaS) JaxJI ^^ 

250 d- . ■■^jt'jj'^ " 3jJ ^ (j^ ((^'j^' ^-^'-^Lpl <J=-i-ujla <jjj) Lu'jj* ia^.<j_H 'f 20 ^^Jl 10 ;^^ Liuj ■■'■ 

r-_>J' j^ (i -^ (Jii <i1j3j 15 aJ-J r- J jl <1j3j 15 Jj-alLi k::j'j-a Oj-u LjjJj "t^^jij - Kjj"* ~^^ iJuJ'^-'' i3^-^' -2 

. Ja 5 <a.L^ ^j_>i-JI C^ j^J^' 
■ iAjUj 10—5 4l1aJ a jI^ *LiLaajl SuiJ^ 77 lLsJi - ^ ■ ' > ^ 1' ^^ 

C J _ _ _ ' 

^31 ijjiLkJI J' I ■■■II ■ ''■^ <,3jIjj3 ajjJ<l-i3jJI/ajjj4000 ^Vj ■■■■ jj'^j~l^ -i_>^' jl^j -^ d'UI ,,,j. Jii .5 

.<Li_aLill iLLujj ^ j' I , , N I ^ Jjj 1 d al , ^1 . ^ jjia I jj' jJ^a. J-iji£l J Ijll iaiil .6 
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ij 



^js\\ ^oLJ^^yi^^^j^^x^l^ ^IJudl j^^Uxll JiK"i.6 

Cijjii 1.6 

.ijlijl _^l <^j jV^ Ll^ ^ jUI ^ N fertilizer 
inorganic ^j .^^Vfl L^j organic ^j.L^kiJI L^ <ajLjj£; JK.r.l . ij^UI ^^^ ojj^l ^e-Jtf 
^ JJ...I ...1 jjji; jii .^jjSjIJI <1;LlL= iLjjliJIj oLiUI LjUj (^ji ^JUJI ^^i iijiJI i<ijLJI JK.r.WI 

Ojj^l oLl-aS J-l-aj -■ ai a^ 11 JjljjJ /*-*J .<JjIa-aJl fijl v=Jl OM lAlaLLajl i— J iJ le^ ^ ^^''j ** >U all L^LlaS 

.^U^VI ^1 total soil N ,_^l <jjUI ojjij jj ■ ^- II 

OjjXJIj ^(NOg") oljXJIj <(NH4 ) ijjijj^l JK.r.1 jVjjiij^l .-.jjl ^ ^ jj . -^^M II J<.v.ll i-jJl; 
<3!lUJI |_^ (■■■M '^'jj>^' -,'j~-''ll) ajlj)/lj (<jjl=_>Jlj ajl_>^l ^j-^) ^''j;'^ J-*'j^ _Hj^j -(^02') 
.(5 JSLuUI (jiN ajjj_>liil)ijj.i^i£;!llJI JKiii^l (^jjiilJjij -^'jj . -^- il JK.r.^l jV^aj iLsLijjJI 

l^^ .l^jlii .-.Ij;-^ ^ ^ V^JJ NO3-N ^IjXjlj NH4-N ^Liij^^' '^JJ^' LJ^^-^ L>^^ 

i_^ ojil LiU ioLiiJI I ~(i '"''J o^'^-" '^jj^' llliii. LlAj < mineralization jJLia-iUI ^-^^^ lS^-* ^i ■ ■■<-j 
ojjl iiiii J;'-' II jA^ Ij^jj LiAj ^jUI ^ nitrate-N ^IjXJI ojj^l ^j'^ - jjl CWANA <ikia 
^.. .^-ii^uij-~.v^.,^.ia,ii j^li organic -N ^j-L^aJI ojj^l j<.-v'.^.,ia^.j jj.^u ,11. .jiu^ii \\ ,..,11 

lAjl^la ^jjLuj ftdJuiJ ^1^^ ^^11 *LiLa^ ij^^-^ Cy^ Uj ' ^ ^ ■'^■1 ^ I *^-^ I *Liillj Ojj^l yJ v=Ji f_5"^ *Gjii4i' ^JJ^' 

d I j al'^ ^11 ijjj.iaJI JK.r.Wljl Ojj^l oLuj^j^lci IjLikil Ojj^l Jjl^~ 
■ ■ ^j II i_L-i^l *LiLa^ JAJ \ ' " * \J J^ ''^' ^ ^ J ' ^^ I' J^ .V.Im K ll 4_jyljl Ojjl J^-lIi [j-uLij l_o^3-a^j 

ojj^ ^'jj ■ ^- II jj£ Jli^^l iji[L, jjSjj .ij-iiLJI kjeldahl JaIjK <ij_>l= -i,'^'-'i- wet digestion 
JjU ,. <j_^| ^^M ^-...1 ijLii jij distillation jjUa- 11 <1j_>L -b^'...! ■ (NH4"'"+N03'+N02') 
lil^jjjj^jjXll ^ --^-^ <ij_>kj NO3-N , ' J ' ^ ~ (j^-^ -jjl^a'll ijLa£i |_pi iaLJj^/Lij .Af 2 KCl 

.chromotropic acid 

kjeldahl <LSujIaj CijjVI jJJSj 1.1.6 

jij-JI H2SO4 |_^<jjUI - ■ ^ti' ^\ .distillation jJulUlj digestion ji^^J^fJI ^_^j^ <if_>^' "'^^ J^^ 
J J ■ ^- II ojj^l (^Ji Jj^'ii • j;- ■■ 'ij (jLJiJI ajl_>;i. <^jj ^i_>J catalyst mixture ja^ ' t^ji^ -^.^^jf 
JjU Jl ^ |_^Liij^^l ojj^l jji^ jii (>j .ammonium-N ^Liij^^l ojj^l ^1 oiganic-N 
(excess NaOH^ .-jj ^j'-i^ oULa (^|Jl ij^lUI ^j^.i.^'...^ <^jliJI jJaSlJI iiLa^ iLLujj -j ■-'(; ~il 
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(>j (saturated H3BO3) j-lAJI ^^jj^J' Ljn^'-i^ l*-^ _>JaLJI J^LJI ^-^-j ^ .pH <^jj ji_>J 
5.0 = pH <^jj ^1 (dilute H2SO4) ■ aa^ ~ii oj_>jiJ' l>^>-i^ ^'u..,lj. "Ojjlji-a ji^ jii 

.(Brenmer andMulvaney, 1982) 

Ojj^l t^-^ <MIi_o iJlXililj - ^ J ■ ^^ '' Ojj^l iJIS_lIi1 iiaa_oj f^^Lljj^jl Ojj^l <l_j Jajl aj_4 jiilj 










(^c iTijli lSm+4 i>aii-^) 















ijjjiU^llill JiiJl 












4_3 JjJ' I'l^ '■aaH 


N: (jj^jijjiji jt) ^ijj jjji Jiiiji 
R-NH) (j^j^ijdi ijj^i ) ^iii jjji jiiji 







ijjjiU^llill j^JiiJl 



(Hach Company, 1992) Cjj(3V' *jJJ -5 ji3j JiiiJI 
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^'^~-j'^ reduced iron ^j-J' jjj^l oIlLiLii^ J!lli. ^ -■ -luil j^ |_^l_>iUI ojj^l je^ 6^j 

.(^LUI - ■■■all _>liil) Jj6ljK<ij^<l=Lujj salicylic acid lilJjjJLJI 

.block-digester -■^* jL^ 

.distillation unit jjUa- il gj^j jL^ 

.automatic titratorpH jL^^I Jj-i^j^ ,_yii:Lj:1 i^jU^ jL^ 

.vortex tube stirrer ^'jj j ^i^^ i=!lU^ jL^ 

w/w 100:10:1 4ja^l cofo/js/mixto/'e (K2S04-CuS04.5H20-Se)^^i:i^iajli .1 

d-u-a^Ua j^-.^^ij .r-jj^ ~il JjJI j^iij^^ porcelain pesde and mortar jjjU^^j-JI 

. jl^ <a..u.ay_a j1 (^Se) -jj'-ji...ii J;^ 3I .v.'.~...i ^^ j'Uj^ II ji.1 j^ ,(j^ 0.250) mesh-60 

^>JI (%98 ,sp.gr. 1.84) ,(H2S04)cu^l oi.iu^.0 
AT 10 ,(NaOH)ji^j^u2JI oIpUJjK/i.^ 

jjljj^l ■>lj~...PwRY^.,<^j. 3^ t^ll dia-.lj -J La, II ^ LJI ,_, ° " y i^. ,..,//,-./,/. ^ . c. 400 ^j1 • 

jl"° ~ II f LaJL - -^ ^ II |_ll J-aSlj I -1_>JJ •'•^•i ' jlil ■'- ■ ■■ 

AjuIwJI ((H3BO3) djj^jJI (_>Aj.;^ J^i;i-3 .J 

.\^A^-i^j=^ -jUa ^11 f LaJI (^ji >iJ3 ._Ll^1 • 

JJJI Jl jL .lij;;! • 
■lt't'^' JuJ^-'' J^^'^ ij^f''^H3B03 ji.1 J jJI ^ j^l ji; jjl ._i^ • 

A^O.Ol ^[(C^HjjNOj) ^tlxa^ixai JAxa (^^^jjj^ ] Tris J^j^a .JS 
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N 0.01 .(H2SO4) Cu^l o^wu^ JjK/i .J 



. N 1 H2SO4 

i'' 100 aj'_>^ ^j-^ Lf^ ij_>^'^ (NH4)2S04 ^j^j^^l L:iiL_^^^|Jl ijiUI iuLtiilll a jLJI ._al^ • 
fLJLi _>ILJ ijJI - -^ ^ II JjSIj -jI"' ~II fLJI ^^i iii^^l ^j^j^i! lziLLj^ ^^j^ ?■ 5.6605 ^ ji • 

. Jji 100 ^'- ■■■ jjLs-a -.>=>*. .j^.l ^1 ^iji 0.15^ Lu'jj* iiL^ij^H ?■ 1 ijj ■■'■ 
granules jjUlJUl jt^^tajH ^U^kJI ^>^.;^ ^^ij^ .^jL^cl1\ iajLliJI (>j^ 5.5-5.0 ^I^>=.._Ll^1 .2 
U-i3j_i^ .ijluu^j <(i_>^^l Ua.r.x^^^ u°) J^J^^' CujjlUI o^uiu^ (> Ja 15 ^puiiiice boiling 
.JjUI JI jL <ii_>:;l J <tlie rack JaUJI ^^j^i^l ^^ Ujju <^jj:^I ^1 ^ La^^-j 
,_yi=i. aj'_>^' <^j^ ^J ^ (>j <block-digester - .^(j n jL^ ^ rack tubes ^ajU^I J^Ls. j_i^ .3 

.ol^Li_Lj 3 aj^ Lli^Ia ^j uiJLj ^ * ^ . . i^ II A_iLi ^LaLu ll-ilj -^ ■ ^ ^ 'I 
?■ J ii <rack holder J^iUJI liL^U |_^ -u-i^ ^t^-^ S''" 'J -.-■''(i'^ j'-S^ (>= ^^^Li^' J^U^ ^j' .4 

.<i Jul ajl yi. *Li.jJ ^jl J-biij f— li. ^ vij L_j_uljj 1 

Ijl .>a^l J~il. -.^^i l^il J~<1 ^ , j^ '^ee^^' Jk jbiaJI pLjJIo-^ J^15^I^^^^.Ju^1 .5 
reagent blank J-JU^aU jjtLi, ^^1 ^^ d^j.A^^ti oLlhJI ^^^^ batch ic^j-i^^ J^ iS-^ ^ ^t^ -^ 
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i<^ji jjjLij) chemical standard ^^1 Jji^ ~ii ^^ Lljjls 'jj^^h (Sj^ l*-^^ '-'^^j 'i^J' iJj^-=) 

■ -Uail JJ...I ...^ I _^^lj <7.0 pH jiiiL "buffer" ^JiUI UaI j^l buffer solutions ^j-i^.'-^ cef^^iS 
j^jj JL;Lia:Sj oj'jl- ~'l jil 'j'>=- ^j-^ o-"^ -^^ '^■^j '4.0 pH jiiiL "sensitivity" djiAJI 
^1 ijJjuJ j\^^ j^lji^ix^L A^ 0.01 H2SO4 ^Uii U..AI I. ^j3 ^ .jW^l ^ ij'^' 
,j^UJI A^O.Ol Tris JjL^ o-* J^ 10 -^-^ ■ ^'1.--^'-^ JJU^ <iiU ji.'L ^dJJj .Auto-Titrator 

ftdjj aHj aJ m|j ^J.* 0.03 ^ ^ ■ .^ O' yjla-ajl lA.^ ^j L_j.i_Jj .5.0 pH <^i.jJ f-li. [j-^-a-ijLj *Lj yjljL.oj 



(23) ^^^0^= — 



jj^i nil ,_jJ= (ji jkiAaJI plaJI (^Ji Jji Ij Ajo^wJI lIjj^^I ^j^aa-^ JjU n (^ji Jji 1 *_l^ • 
^ ^condenser tip ..JfiiJI ^jAil ^j ■-■^~ ^^^kJI ^ ^ < Ja 100 <a^ dish evaporating 

j, ...diatillatinTi flask ^jUa-^^ t^i l^j, ..^j J .j. A^j ,11 j\j, II ^. J. 1 D J . ^Ull JUI ...j.. .^ ...1 • 

.A^IO tjj^j'^11 CalpU JjL^ (> Jj 10 .-Jli^I < Ja 100 

1 jj ii iClamp ii-aLi. iailLa <l3Lujj jjl^a'H ajij (jJI Jjl^ ~ll *^ ajjiiLia jJaSlJI 3jJ-l J-i-a * 
yi. JS-iLj ijj VIjLj 4 Jal-ajl 4 jLaU «-aj_i±i ^^ «_jjjlljl_j |A_lJajl ^ ^a^ 1 ij ^^^LSj 3 4j-aJ j >Ua^ 11 d >1 ,r 

.(JVI Sjjlxdl jl^ Lj^i-ii^A^O.Ol H2SO^ Jjk-ij5.0pH <^jj^l i_>l=LJUjLJI jjL^ • 

^teflon ^la^>^ti . ^^JaiLJI ^^_ui_iLLiiLJ1 tdj^iJiJI ■-•y^'^ Cy ^^ J_ui£l ^ajjLa-JI i^^ ^L^^^l jju • 
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1^ d ^j^^ ^11 J >Ua^ 11 i3jlj J J ■ ^^ JAJ tdJjj .d ah^ ^r J, >Ua^ ll ^^jLIa^^j-U - j >Ua^ ll ij.i.j jtk T* . .^ i 
^j^J ■ a'^<~ll ijjl <iijUI sLlJI .-aSjl -■ a':<~ll (jjl ^ o^ J^ 1 00 iLjj ?■ jli u^li *_i^ jjUa-|l 

.ijili90 ij-J _>i-j jii (>j ^(condenser jacket ..JfiiJI ^iU(> aLtJI 
jjtlj^) blanks ^^|JJJ6Lli.J standards (^jjj^LjS ^jiji^ ' ^_^ jjUa- ijL^i Ji jj'^~ jj'^ ■ -^-j 



LjiJI (^jjLuJjJI CajjV Recovery jIj^Il^V iijUl <j.l^I 



(24) % Recovery 



(V-B) X ATx ;z/.o; X 100 
C'^ D 



ij_>iji iji ci ajMJ ijjj-aJ' ijjjiiji 



(V-B) y^Ny^ Ry^ 14.01 y 100 
(25) %N= 



^ 



Wt y 1000 



H2SO4 JjL^ii^Ui: = Af 

( ?■ ) Lul^ <iUJI <jjUI jjjj = Wt 

{J^/^\jLjj^) .j^UJl NH4-N JjL^ 3^^ = D 

j . ..I'll^ *_jjijj |_ki J J . >- ^ 1 1 asbestos jj-- ■" H jjj^ H (^ji ijSlj a jLu JjaJ' -■'•■(; H jl (j -^ ^1'^ ■ j3 . 1 
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^^ heating mantle ^j^ ■■■'H 3jjj ^ -^j^j-il' _>J=LJI ^LJI ^1 j^j-^' H2SO4 (> Ja 3 ._Li^1 .2 

lTj Ll_i_i:i. jj-^a_j <il_i-il L_j.i_j L^ .NriT i^^ <LLd^ <jl J^_Juj A-1aJ ^JiJ*-^ iJij-uJ ij_i^al^l i_j^j_ljj 1 iJjLi. 

. ajUl J<.v..^ljUII ,jlx\-| ipjlnn hniJino rhipx Jjfjj rIL sUzJLJI ^UiJI 






,LijJl 



^•^ coming¥7729 



34/45 







<^ 



j-llsljjl * '^ J j' i " ' ^^ »U A" ujj .6 A^j J^iuJI 
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^\ajjV 2.1.6 

lilJJ ^jjj -jj' '^ Ji^ ij_>UI ^ total-N ,_^l ojj^lj kjeldahl-N JaIjKJI ojjl c^ Ji^l jjj 
^3^ j^j^ iJlUI J-iaJI <Ae_>l= L*-^ -Lii-a Lf^' >^jj^'j nitrate-N ^l_>iUI ojj^l jjjS:: ^J LuLuI 
(Brenmer and Mulvaney, 1982; jjUa- il ij^^ ^ jjIj li^Vj (<jjUI ^ j,>^j-JI) NO3-N 

.Bureshe/o/., 1982) 

^>dl (%98 ,sp. gr. 1.84) ^(HjSO^) Cu^l o^^iu^ .1 
(KMnO^) ji^jujjLi^l CiLJJild^ J^gi^.a . o 

.jjjU <ial£ ^'-tO Lf^ Jjl^ ~l^ 

v/v %50 ii^LoUl .(H2SO4) Cu^l o^wu^ JjK/i .^ 

2^j^l Jjj^;^! .J 
^ 0.15 a_>k3 JLi_>£ oUJii _>j£; j-ii; V jljji ill JjjU Jj_>i jii ball mill oljUl iij;i.U= ^Ji ^^Ul 

.(mesh 150 (> jsl) 

= (jjij,/^l uj>" ((Ethylene Diaminetetraacetic Acid) tjj^j'^li (jjLu EDTA^sXj .j 

.i-aa^l (^ u>^ 372.2 
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N 10 ,(NaOH) ji^j^uiJI oIpU JjK/i .^ 
AjtuiaJI ^(HjBOj) djj^jJI ^>^.^ Jj-L^j ,-b 

Tris J^ii^.^ 
N 0.01 ,(H2S04) Cu^l o^wu^ JjK/i . d 



JaxJI ^iLijis 



'- i<Sj3j <LAs Jijii (_lii ^-"Sjij -Li-iij-a |_ki ( iji 0.15] -LaiiLlJI j '.J ^ u ~ II ijjlJI <ijc jjiijlj r j-J ■ 1 

***** * 

. ?■ 10 !llla <<jjUI <ijC 

. J^o 250 <a_i_u ^^ -^ ^ , X*, i_j^j_ijl ^_i I ^^ ■ .^ ^ ^ 0.0 1 L_j^l ^jl *Q_ic ^jj .3 

.(i 105^ ijjlajjl ^'^'■■■'- jj'a'l^'-j~ illC ji. <o3jJI (jjiiijji .4 

f- J ij -iij^' l_ijL_>IJ J^I'^j^ '■ ^Jsj (_^_>jl J Jijiu td^^itj L_:jjji JiJ JaSlaJI pLoJI ^js. Jji 10 ■ » ■ >- 1 .5 
<jjlJ=-JI <AiJnEDTAjjjj ?■ 0.1 jj j AJ (oLlhJI o "^'''j "t " J'^ij' LiJtLJJI ^'''j-i- ■'^*. -jy-i J '^- .6 

i_ki %50 Cu yiSjl tj -^^ "^ (^ji Jji 20 fiajj i—Li^ilj iij-l 45 ijjijjj - ■ '•■ (j H ^-jj^JI ■'■I ■ ■■"' tdJJ Liu 
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.excessive frothing jjljjJI o^jjiJI ;-U -^^-^ n iiL^I jjuij^LLa -.^(j n ^j-ii1 d_>^V .^*LS 

■ -■l''j-llj lEDTAj ijjtLJJI ^jjjUi ijJI jjLjJjUI '>ll^Kl''' 1 ^jlii^l jr\r\ ^^ xl^ij^ . i.. x\ .10 

^.k; sj^Lls LLj long-stem fiirmel 3LJI Jf j^ t^ ->:** i??',^*^' Jy*^-^' (>= t, ^-^ ■ '■■^'^ ■ 1 1 

.JaU JljL._;^Li^ld^l .13 

.<£iLu aj-J i 100 '- '■j^j^- 1^ i^j-i /"-^^H ''■ "■ '-ijLi - ■ ''* jl (j -^ li" I (j- ■ ^-j- ---I'' '- II - ■ ''* lK^I .14 

.<1j3j45 LiAJ(_^_>^l j JiAj --I ''J- II iiij^ .15 

.JJJl J1>U^^1 .17 

Cu^^jiSJI ^jjaa-^ (^ji Jji 25 ._Li^l ai . jLJI JL;jl= t^-^ jiaAJI lajl^ (^ji ;• 5 (^J'j^ ._Ll^1 .18 

<i 240 ijJI ajl_>^l <^jj *Jjl ii <i 100 ^jlj- d'^-j ^^'- ^^ ■■■~il - ■'^(i II jL^ijJI ^ajUVI j£;1 .19 

i^a-jjJl aJ-4 (_JJ - ■ '' (j II ji (j -^ J ■ " ■ .iLiJiij - ■ '' (j II L_:jjji (JJ L^jliil ^'^ ~- *■■ 1^ ■ iUiiiLj f- La3^l '-^j -20 

.<Sj3j40 LiAJ 

o 

.i 240 ajl_>^l <^j jJ Jj-i^jJI jAj<£;LuaJ-JfLJI <Jlj)/jjLiliLll ^'jl -^ ,_,' j~'-'^ -21 

.ji''380,^l^ijl_>^IU.jj^jlj .^lJ^\ jJ ,.LJI <Jljl ja^ .22 

.i 380 ajl_>:iJI iij-l JJ£i 01^^1-1-^4 aJ-J - ■ ''(j II ■ J ~~ ■ "Ij - - ■ '' (j II jl (j -^ ll" AJ!lLll oSjJl iuj-il .23 

<laLujj IjAit r jjilj (jkiSlaJI pLaJI (^ji Jji 50 (jJlj.=i. ■ ='■ -^i -- ■'^(g H jl o -^ ^^i^ ^ ^jjUal *Jjl .24 

<laLujJ i>_>ii L^^l-^ ■ . i-l'Nl ^ <l 1 . . .j1 ^ <l 'I ■ ^ -i'j-* ^1-^ ilUt (t-^J -icJ'jiJijJ' L-jJjLjal iallLa. jl (j -^ 

.Jji250 - -^ ^ II (_jl=t jkiSlaJI pLaJI ■ «■ -^i <jj_>j1JI l^aj .25 
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J, 

^jjjl 6-* <jjlJ=-=J' jj~<ilj .NaOH 4 4jj sjjsJI CiIpLi (^ji 'l^jIj <j-ai ^ -j'-^o ~il ^j-=J' _>^ -2 
.^IjUl ^ ^A^ 10 NaOH ^-^ J^ 50 j1 J^ 25 ^L^ i^^. J^ lOOjl J^ 50 ._.^ ...H -j.^a-H 

: ^ll'IK^jUa'll .-.Ijl ~i- ^j7~ -3 
dish jj^nll ^3^= |_^ jbaaJI pUJI (^^i J^i 1 j ajuIwJI djj^^l |_>^a.a, Jjl^— * (^^i J^ 1 j-i^ • 
j^ ^ condenser tip ..JfiiJI ^jjil ^j ■-■^~ j^uil ^.^ ^ , ja lOO <a^ evaporating 

^jUJl jJaliJI ji^jjdLu^ljddJjj .jj^jJI^I^^i^l A^IO NaOH ^3^<ii1j-J1 <-l^1 4jLaj j-i-i • 

*Ly-aC, 1 Jjl ^ f clamp ^^1 ^ Ual ^tiUI , Mj ^ J tUal ii ajji.j ^Jl ijj'-^ ■^'' x^ j ^Ual ii iljj j a yjIiLLi J-l-s " 

[j-ulj J ■ ■'^' A-i ^4 Jai-ajl ajLajl ^^^ J^ 35 ^jl^_j_i. * — > aHj Lajj^ ^iAjISj 4 JAJ -j >Ua^ 11 d >1 ^r i^JlJjl • 

jj^^.~ll J^.U^II ^Ua^ll ,UII ^. j'ljla jjX.. »';< 



Jl 



- (JVI ^jjlxdl jl^ Ui^JL.ii^A^O.01 H2SO4 Jjk_u5.0 pH <^jj^l i_>l=LJUjLJI jjliL • 

.Titrator Auto 

ijjjj (tenon ^jl a .'ll . U^ ~ll , ,,iUI\^ ~ll ■'■l -j^ 'H ■ . i . -^ a J ■ ■■^l lajjli-JI (^ji ■- 1 (j''-VI Lia-J * 

. Jj ■■•^11 ,3 Ja ijjl d_>ILiii-JI ■ .Uallj -d ~.U , ,,ll 
1^ d ^j^^ ^li J >Ua^ 11 i3jlj J J '^^ JAJ tdJjj -d an^ ^11 J >Ua^ 11 .'^.!\ >r ^_u -j >Ua^ 11 ij_i.j j >^ ^"^ ■ ■ ^ ^ ■ 
4j.i.j ^1 J^ 100 <a_i_u 5' jLa yJaij i3j|j J J-i-a : ^Jj La^ ■* J ^ ^j . ^ li o'^^Lfi Uj ^J d ^ J , ^ ^ ^ 11 *Q_aJl 
■ a':<~ll ^\ iajllJI sLlJI ^^ilj i-iSjl -■ a':<~ll (jjlj .-.^•: J^i 100 Iilj^ f^Jl u^li *_i^ jjUa- II 

.iiili90 ijJ _^ jii (V|^j < (condenser j acket ■ a':<~ii ^iUj^aLtJI ^j^j 
jjtlj^) blanks ^^|JJJ6Li.J standards ^jj..'ija jjiji^ ^ Jk^ jjUa- ijL^i Ji jj'^~ J ^^aj • 
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LjiJI EDTA jl j_>ix^l ^^ iijj-iJ' <jj^l 



F" 



(26) % Recovery = 



Wtj y 1000 



L 



: 4jjjJI (ji Cij jMJ iijUl 



ll J....MI 



(27) %JV= 



.H2SO4 JjL^ii^Uii = Af 

^jj^^jiJ'u:x>J' = 14.01 

(^)EDTA:,:^ = FT/; 

( ?■ ) Luljjt iaUJI <j_>UI jjjj = IT^/^ 

.EDTAijU ^liJl^j^l = 186.1 
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(jJjJLjJI CijjVI 3.1.6 



J^ ■'^■'' o' Ciljl oljjji ulajj ^ > tUii jLajjjl <iLi-il jl ^ ^j ' ^^ '' ajLajl iJjLii_jl *Li_ilj i_j^lji ^_a jjLiLljl 

, 'jj//j ^volatilization j^LLUI y^ JsjaK; ji_>kj<jjUI |_^ avail able -N ^LUI >^jj^' ,'°°j^'i 0^ 
i_^j .leaching ^LiJj'^l .anaerobic de-nitrification ZJIj^s^JI ^jjiLlI ,-^ ' <^j^l Jd'^ l^ 
L^iiL-u^j L^j^ positive (+) chaigei^j-JI J:^ .v.il ^ i -yW ^ ^ NT^^ ^ ■'^■jj^ -^'j-j^i-ii J'j^^' 
.humus particles <LjlJI ^'jj ■ ^- n ijLJI oIIjJj^j (^i-ikJI ^'-■■■i negative (-) chaige <JLJI ^''.^ .v.ii 
^ j^ (jlci sjjIj _>j£ <j>iJI -■-^'■''~ J iNOg" ijJI NH4 Jj^ (_yia iiai-j-aJI iii^jiJI Sasu I JLi. Ji (jlc; 
LiIaJI .-.la^-uil jVjjiinohile yA\ NO-^' jiiii^j «_ii.jj <jjUI ?■ U=3_>j£; «^jj^jJI ^LJIi -^LUI ojjVl 

.jjlj J^jlLs /-«, ij^.-t^ r,^ rll JjS^ II ^ i ,ij,i .til 

jJljj<aiL ^jij L^ (methemoglobinemia) Jla<j2^.i^JiLi-ij<kj:j.a(pprn 10 (> ji^)^j^l aLta 

■ JuJ 

MgO -i,'^'...! ■ ^ammonia (NH3) Liij^^l jU-j jjUa-. N02' ^j^' ^Pl <iLi)/Li NO^' oljXJI 
(Brenmer and Keeney, 1965) J^l ^ Alloy Devarda's IjjliuJ Skiiij NH4 J^l ^^ JjaUl 

■ aa^ ~ll H2SO4 JjU ,. 5.0 pH ^1 jjU:; J j-ui-JI H3BO3 ^ a-- ^aX^Ua^ll ijLJI ^~;-~ .NOg' 
'■J ~-^ ~ll ijlci J 1 1" J J .^jlJI (ji NOo" iNOt" iNH^ (^ji ij-ajsjjlj iLjLjJI JliiiiSl <ij_>kJI ajjt j^J 

.(Keeney andNelson, 1982; Buresh, etal., 19S2) ^^Mj^I ^jj9! ^\ Jli^^l aj^^ill 
ijJ ji''700-600 ij^j^ <^jj j^iii muffle furnace ij^j-JI ^ JjaUl ^jj^jj^lJ! jj^^ (^|!LL^ 
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(50 Cu: 45 Al: 5Zn) Ijjlijj akuLi .^ 

j^ ~-'''~il jjj^ W'lji (^ijij i^j-i (jJl UjLLjjJI dUlA ball mill oljiJI ^ji^. jj'^~ iij^^Ua ^^i ^^ t^i 
<GUii _>1=3 J^Jls _>jiL jjj-^' I (i '-< ~j %75 J3^l Lf^J (j" 0.150) mesh 100 .oUii _>J=3 J^Jl* 

.(^0.050)mesh300 

A^O.Ol .(C4H11NO3) Tris J^:^ . JS 
iVO.Ol .(H2SO4) Cu^l i>^nu^ Jj N ^ .J 

(KNO3) ^j^i^LljJI Lji/^j <(NH4)2S04 ^juJjwS'/ i::iLlijj£ ^ iCi\\\ iA\^^K\\ ijLJI ._ai^ • 

.(^S'/^j;!^) ^1 ^N03-N j. 1.2 J ,NH4-N 

iV/ Jjl^_a) M2 ^j^i^LjaJ! jjIjjK Jjl^-a iaLiJj jlJ --^- ^^Jl ^ly/ Jjl^-a (^|Jl Jji 50 ._ali. • 

(^ji f''_>^ L*"^ 1 ■ 2 J NHj^ -N (^ji A'_>i I ' " 1 . 2 |_ki - ii-^ ^11 4 V/ ^f^ /-^ - // j^ Jji 20 Ji jj'^ ■ • 

.NO3-N 



iJ^_jii_o ^j^ J.* 150 ■ ^ ■ .^' A-t f J.* 250 <a_i_u yjLa_iljj' i3jjj ^1 ( i^ 2) i_ul^_j_4 <iLi. <j ^j ?' 30 ^jj ■ 1 

.(Jjk-ill : <jj:5:l)M2 ^i^^jujjLi^l jjIj^^ 
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.Whatman No. 42 j^j-ii._H <3jj Lj^jLl^ ^^LlJI ^j ^li < <ij3jJI 
,_^Lj:^l ijjU-JI jL^ Lj^jLl^ A^ 0.01 H2SO4 JjL^ iiaUii jj3 j ,pH jL^ j^L^ .3 

.Kjeldahl ojj^l ^jl^i:; ^_>^ l*-^ ^-^ ^Auto-Titrator 

ijj^ <^j^ ^lij)f ^li jLia-u condenser jacket ..JfiiJI ^iU _>jiL jj;'-.-ii aLia ti-iLii; J\ ■ -^-j .5 

i 22 ^jj^ a Jaiijl ajLajl 
^_^ll'IK^jUa'll .-.Ijl -r- ^j-^~ .6 

jj^i nil ,_jJ= (ji jkijLaJI pLaJI (^ji J^i 1 j Aju^taJI lLj^^I ^j^aa-^ JjU n (^|Jl Jji 1 *_i^ • 
j^^ condenser tip ■ a':<~ii ^^jil ^^ o^ j^uil ^_^ ^ , ja lOO <a^ evaporating dish 

iLjj distillation flask jjUa- j^jj |_^ L^i^j t3jl_>JI ^^liJI (V,^ J^ 20 ii^LJI <l3Lujj . -^ ...l • 

.J^lOO 
<l=Lujj_>jl=aUl3jjj(_pj(JjJijJI i^jJJuJI jjujj^l (^|Jl^0.2 .-Jli^I tJjU ^ll,_yiNH4-N jAiliJ • 

.calibrated spoon ij^LiS <SaJ^ 
i_jpaU. iaiia <l3Lujj distillation unit jjUa- il ij^j ^^pi Jji^ ~ii *_a i^^LLa jjUa-il j^jj J^^ • 
JjjlJLi a_>kijJI X tl JI-. ^, ..•:^<i--j^,i'il ■ j^'Uil ^ Aax. ,^^|jj 3 ajjJ - jj*"°' ^ <-iLa£i ijJ a^ clamp 

[j-ulj J ■ ■ '^ ' A-i -J >Ua^ 11 d >1 ^r i^JlJjl ^a Jal-ajl a jLJl ^^ J^ 35 ^jl^_j_i. * — > ilj Lojj^j ^iAjISj 4 JAJ " 

jj^^'ll 3;U^II ^Ua^ll ^LJI J- j'ljla j'jX.. a';<,ll 

(JVI 5jjlxdl jl4^ Ui^JL^AfO.Ol H2SO4 Jjk-a^5.0 pH <^jj ^1 i_>J=LJI ijLJI jpL^ • 

.Auto-Titrator 

ijjjj (teflon ^jla I'll . JaiLill , , , I Ul 'li ~ II .i-ljj^ 111 ■ . I . >^ a ^^ |lLi Jjjiil lajjli-JI (^ji - 1 (j''-^l LiJU * 

. Jj ■■•^11 ,3 Ja ijjl d_>ILiii-JI ■ .Uallj -j ~.U , ,,ll 

I jjlijjJI akdi. 0-^ ^ 0.2 .Ju^l ^ ^--u-...~i i ,_pxi: ^ (NO2-N ^1 ;iL^;/L) NO3-N j^^J^ • 

jj . ..La j a,l . j Ul . .,j . jjUa- II j^j^^^l Dcvafda's alloy 
i_jpaU. iaiia <l3Lujj distillation unit jjUa- 11 ij^j ^^pi JjU ,11 ^^ jjUa-il j^jj a^^LLa J-l^ • 

.ijAijji^l jjUa- jjU^ .j° J^' '^ ^ L^ -jji"°'ii <iL>£i1jjl ii clamp 
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1^ d ^j^^ ^11 J >Ua^ 11 ijijljJ J ■ ^^ JAJ tdJj J ^d an^ ^11 K >Ua^ ll .'^.l \ >r ^_u - j >Ua^ ll ij.i.j yii^ ■ -^ ^ 
■ a':<~ll ^iLt^^|Jl sLlJI ^j-l^) ■ a'^<~ll ^^Jl <iijUI aLiJI i-fiSjl -■ a':<~ll jjjlj o^ Jji 100 AlL^ 

i_yjjij -d'ai'^ ~ii .-.I'.j-ii jjUa-jjl ^ J '."tWl ^j^ ^.-il jiij V j .iiiD 90 ijJ _>^ <(condenser j ackct 
(_j1 ^blanks (^jjjtLi. j standards ^ff^^iS ^jijU ^ j^i ^ jjUa- i^i^ ji cSj^ c) ■ -rj 
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: Lul^ <iUJI <j_)UI ^ (jSLu^Vl i^J jV' J^'^ 6-* 



(28) 


(V-B) y-N y- Ry- 14.01 y 1000 

7\^TT A^ i^TiTiTiil — 


Wt 



;,_^L<iUJI <j_^l |_^j^Lu^Vl '^JjV' J^'^ 6-* 



(29) 


(T-^) yNyRy 14.01 y 1000 

1\UT A^ I^TlTlTIll — 


^fl 


IT7-0 



.H2SO4 JjL^ii^Ui: = N 

■^j-J^^S^^ SjJ =14.01 

<kli. jjtLi. 4-ij3 JU.jJ (jf*^ '*-^'^ ^! 'NH4-N y^ ^j |_^l <^_>^' ^ ■■'''■ NO3-N ,^jj ^-'-''^^ ■ 1 

.<JjbLJI ^ Devarda's Alloy ' JjLLjj 

*U-i-iAjLjj .y_^jLXdJI ^J^V^ ^i-^^-" ( Uj ^ ^ ■ ^^) -^ ■ 1 [_y£iiiXi_i±A fO' i-ili— aJl ^_y^3U, ^J iJ.iILi_iu .2 

.3:1 

^^ ^^^M ^^...1 Jjl^ ^< jbiUJI ^UJI ^Ij-^JLl^L ^ .^v^ ,<_i^_ul£J1 ^^1 ^ NO3-N jPLillJ .3 

** * * ** 

.KCl ^j^£iliJ_u±o ^ NO3-N jjjlli ^ ^-^ liLs-luLi <J-aaJl si* ■_-^>' ""^ 
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^j_>iy ^ -^ j''- nitrification i^jXJI/niineralizafion jJLia-iUI >^-^ '^ "-[m^^ oliuJI ■-■'"'"^ I Jj .5 
■-■Vj^-il J jjj Lia LL>: <JiL>ia moist soils <A^ji\ JS"- '' ^^Hls^j air-dry J^LiaUJI ^jUI ^ 

62 = 14 + 48 : NO3- jj^ 4jJSJI ^JjiJI (^jL^ i^^. ^j;- ..^ j^l (> oljj i.:iUj ij^lj ojjl 

■ tJo^Lij^ji ^ 48 J CijjJ ^ 14 (_5i NO3" (J ^ 62 j^jj I j£aj 

(^|JJJJiUI !lLi J NO3-N p. 14 j1 NO3" p. 62 LI .(V|j21;_>kj <3iUJI a ja (>! _>jJiUI ^i^ j 
^°j°- ojjl 3jS_>: ^1 NO3" ,j^Li3 Jjj^ (^1^ lilJJJ 4.43 = 14/62 ^jl i^^. ,^ 



*^ ■ ^ 



Jiii. ^ NO3-N ppni 10 ^ jf^' 6^ <Jl^' Jj;-' ^j .actual N concentration 

j'al-^ . j^j...^ij.j<^-il ^.,a-.^il^j-,rail LlKjj^ jl .N03"ppm 44.3 jl4.43x 10 
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-^^'■■■l-) spectrophotometric ^'j.^ii ^ ajU il jjU-il jL^ <i3Lujj ^^'^i^' >::^jj^' o^^ 6^ 
,_^Aii <l3Lujj ^'j.^ii ^ajUii jjU-ii jil j^ijl ^] .'■■J- .chromotropic acid (iiLuj_>:;j^j_>iJI ^jk^ii^ 

NOg-NjjjiU Jjjji<Lalj^JLL^I (V|£i; J .(Sims and Jackson, 1971; Hadjidemetriou, 1982)<jjilJ 

.nm 430 <^j-JI JjL ^^jU' j1 ^j^j-^' ^ 'ji- H JjUUI jL^ 

Ar0.02 ,(CuS04.5H20)i>ulaJJI ollj^ JjK /i .1 
.>l^l J~il.^-ji^il -.^^1 1 J^ j^,>i^UUl^,^t^J/^tL^O-^j. 4.9936 ^j1 

%0.1 ,(CiQHgNa208S2.2H20)djjjjj^jjSJI o^iu^ J^i^^.o 

^ *^j > ■ ■'' aj-aj ^JL>^1 <AaL£ *Li.Li.j 

Jji 500 iji (^jVl ... ijjj i'^lOO aj'_>^ ^j-* Ls^ iai^^n 4jij.tifijju// i^/^vISj^ji ?■ 3.6092 ^ji • 

.(^S'/Jjii^)Ar0.02,^t^J^iL^JjL^O-^ 
Ijjt /VJ'O 0? ^../-^ :/;,-./r^^.<'JjU . i\\ .-^l-^ '!(;•■ -^~. J^ 700 ^ II - V/ ^f; ^^ - ^-^ Ja 10 . aa^ • 

.{^^JiA^^! ^^1 JjL_ii''jl^OT^-l^ ppm 50 jj'^j JjU Jl 
: ^IhlK. ii^ ,11 ^^1 JjU ..^^ jj..,Lall JJU^I ^. Jl ...1 ...^ . a^ • 
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Li^ JU ^lu^ iA=. ^\^ ^^^ 100 ^1 - ii^ ./ /^-V/ JjL^ 6-* J^ 7 J 6,54,3,2,1 ._aii. • 
ppm 3.5 J, 3.0 ,2.5 ,2.0 ,1.5 ,1.0 ,0.5 ^^jl^ JJU^Uiji .Ar0.02,^i^J/^tL^JjL^ 

.^1^1 > ,N03-N 

^jjjl^ijl c:tij^_^ JjL._a(^iJi Jji 50 ._Ll^1 ii ,jjLaAiJjl 3jj-i (jJJ (f"2^ Lpljj6<iUt<jj;; t,^^ '-'J ■■'" 

.Ar0.02 

. Whatman No. 42^jjjji j^jJiiji; j,j,jj«^j ii<ij3j 15 ajJ^j .2 

(j-^ 3jjjJ' ;-"i ji^ , conical flask ^jjii^ JuJ-^ J^ ^^ lPI c^'-^' 6-* J-* 3 4.i^LJI <l3Lujj ■ -^ ■■■! .3 

JUJI jj6L,SoUI_>^)/I jjLij , (ppm 3.5 -05)^ ...La j^U ^ J<^^ J^3 J .^1 Jl JUI ...j.. .^ ...1 • 
jUJi^L^oUi^i^l:;j,Aro.02 rnsin^ 5N20JjU ^^^ j.3 ._ — . V*i.r.^.A, .>ii,k . 

.nm 430 <^j^ 

.^ijUi ^ ,i^uji jju^i ^ NO3-N 
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■^>^' ^ ;^'j^' '^jj^l V 



L,^ 



A 10 

(30) N03-N(ppm)=ppmN03-N (^^UJl ^^i^Ul o-) x x 

Wt V 






lUa^^M.^ 



iiL^tUj^ ^_yJs^L^ (> Ja 0.1 .-Jll^I < NO3-N (3^ ppin 1 (V|^ ji^ ^ ^jUI ^Ijiil JUi. |_^ . 1 
.<1hJI ^--U-...^ JjL^(> Jj3 ^I (A^O.l H2SO4 ^ni/v% 0.2 sulphamic acid) 
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^iijJt f Li^V* ^JjS ^ 6^J^' 3 ^3j^^ 5.1.6 

<jjUI ,_^iijjiii lilJJj (fumigation / incubation) ^.^^ il/^j^ .-il <ij_>kj <ij3jJI ^U^^l <lii o-ljIa: 
jjljj^JLj;^-LL^LiachlorofonnjijjijjjHlU_^1 ^1 fresh soil ja^l (>ijJ:.LLaiJji.'Ljl V=->^' 

.<ljilJI .-.I'/.KII j al'^ ^1 1 , a l'i ,>- WI 

Jl ^-1 '1' <i a I a, I II ^1 i~.Nl <i ll'C ^^ iilliji /<-3'jJi (jji a Jj^LJI ijjiJ' ■"■!'' "" <jjllji ,''"" aLiIjVI L_i^ij 
1 j|^ ffijl y=Jl oLi-j^J <J^_jl3 Jl a yijj <iiKi-aJl .'^■M . ^all d J ^^ , ,J ij.i.1^1 <-JyIJl ^ ^ ■ -^ J * >^ uLi. 

.d an^ ^ *Li_i_u il^ ^^ aJ^j^Li I— J iJ Oj ij3 Lfi Ml Lfil ■ L^-1* '— *i>^ j' *Liliijl <ij_ijl ^ j^ , , ^ ^ ^ JisJl ^^^ 
<l_j^l3 f— 1^ *LiJLljl <ijJajl Jj£j^ J .^L^l i_i_ijj-ajlj ■ ■ ^j 'I i_i_ijj.Ajl ■ a ■ ^^^ ^ ^_a oLj-iaJl * — ' ■ -^ ^ l_4jj^ 

.Andei^on and Ingram (1993) Okalebo et ai. ( 1993) 

.pH ^^Li jL^^I Jj-L^j^^l 4jjLa_o jL^ 



^^■^ ^ 



.orbital ^^^1 j ,^L^^j jL^ 

. ?' LaS'j f oLi-aLo f*LLa.i:i. i3j'j^ ^uH^J^^ ;*LLj_uLii Jj j-iILi-o *Li^i.Li.j o'jj' 

J^^^l t> JU .( CHClj) f^j^jj^l jy^ .1 
,':^ A,^ II j,^l , separation funnel j.--a^~a^a%'i j<|^./;,-^^^.</;^.-;..^^, ..^^.j^.^^./</; j..,ai 

■liali i:a.La.j ^.i Jjii— Jl iiiia.1 j Ua ~ II ^LaJI ^ ('_)-* 12—8) oljJi SlK^ ijijijjjlill i^jf Jjjiil 
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jl"' ~ll fLJLi jjaJj^JI - -^ ^ II J-a^j -jl"^ ^11 f LJI ^^ ^j^i^LjaJ! lziLLj^i^ ?■ 87.13 ^ ji 

M0.2 .(CUSO4.5H2O) (_HjLiJJI otjj^ JjK/i .^ 

Ar0.4.(K2Cr2O7) ji^jo^U^I C:UjjS(^Ij jy:^ .j 

ji"' ~il fLJLi jlJ|jJI - -^ ^ 11 J-aSl J -ji"' ~il fUJI ^_^ jij^^^ijjjJI iZiLaj^^tj ^ji i' 19.616 ^jl 

AT 0.2 .[Fe(NH4)2(S04)2. 6H2O] j*^^Vl j JJJJJ^' '^'^j^ JjK^.-a 

r ^^ ■] < ^ " ^J -^ ^ ^ ^3^ J-* 5 ■ ^ ■ .^' ij f JaiAjl ^Lajl ^J ^j-ij^j-alfj jjjjjjijf diiljj-i^ ,^y^ 9 7o.4 l_jJ1 

tjjJj^jjjLuS 10.1 Jjjj .J 
j^j^jo^/ LjiiL^ (> j^ 6.95 <(1.10-phenanthrolme),_>Jy^iiii 10.1 JJjjV^^j^ 14.85 ^j1 
.>LJ1 .LJL^^l -;.^i l J^ J ,>LJI .Ul^(FeS04.7H20) 

1 : 2 ^jujjjjl (JSjaJI (H3PO4: H2SO4) j^iuj^idl jj ^/^ -v ^.-t^ij i< II j^^ju^^j^a . j 

f— a <j^_^ Jl *Lij_iij juiS . J.O 100 <a_i_u [j-ulS ^^ ijiijl ^^^ a vxIiLlo a J^^j^Lo ^S^ "^ U_ic ^^ ^ 30 ^^_ij yo ^j J ■ 1 

■ aa;- ~ii L^j ^ ij^jj^^KJI (^|^ J.a50 ^1^ jj''J J" ^^^ <a-L^ ^j^li ^ ftumgated samples 
-fumigated control samples ^j^;^ jj£ ijjtLi. oIIjc (jJIjJI -, qi.'s.<\1' ^ j-i^ jii .jij^^jj^^l 

*_a .^ laa^ ~ll <Lila£l » . ^ Jl . ijijijjjlilL j ' -■ ' " H IlK^Li <1j_^I ^ ■■°'" I (j1-^ Hi ^ L_i^i-J iiAa. inOIl 

jjLili. j^j jjl ^J fumigated treatment jj^ -'H ■ oliaJI <^U-J vacuum j^yUI jL^ -,'^'■■■1 .3 
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.( ay* 14— O ) O' yfi aj^ j * ^ > ^ i! % ^^jLj-aJl ^LaJLa-aJ i_j^ii j' ^ ^ iJ.iILi_ul .5 

coolingjj^fLil <l=Lujjijjijj,jKJI j^- o*^',' -^'L'''""'^'^j?!'^ J -if-^LsJ' oVUJI (^^ijS^ ^jj<' ^ 
oLljc <^ljL^ A_)^^lij1 jL^_^i.il j.ilLi_ul [Ci^jt ' ^'' O-^t-H^ J ■ (^L>-^-" j' ^ ^ '"^'jj 0"* ^^^-"' /*-1aJ linger 

Jji 100 ■ »■ -^1 . Jji 250 ^'- ■■■ jjLiiJji 3j'j-i (jJJ ,1 *l ,v,il/x^.k > ^11 h,jii\ .-.I'-ji" J^'j -■-■I °°-^ ~ii Tciil .6 

.iciLu ajj ^ J ii .Af 0.5 ii^^.iLutj^^l C:tjJ^_^ Jjl ^ n (3^ 

<(_jjij-JI ■i_>^' j^a 7 <l=Lujj j1 Whatman No. 42 ~- j ■•v'-j~ j^ iljiix^L ii_>UI olila-a Tt-ij .7 

^j^ J.* 1 ■ ^ ■ .^' A-t f J.* 250 <a_i_u ^^ -^ ^ , X *, i_j^j_ijl ^Jl «_lIi1 Jl i^^ ^JA 50 ^Li^dLJi d u! ■ ■ 'J ^ ■ -^ ■ ■'' . 1 

.MO. 2 (jjjLi^iJI Citlj^ JjL^ 

.^jLJjUl aj^tjiojj ^jliukJI j^,^^ ^J^lA£. ijSj^JI CxijiSAi i^^^iOk-^Cy J^ 1*^ i-Li^i .2 

<ji.''150 ^lijl_>^l i^jjjijl jii Mock-digester ji-lA^I jL^^tubesrack ^ja^U^I JaLi. j_i^ .3 

.oLciLu 3 aJ-J - ■ -^ *1 ii <i''380 |_pl ajl_>^l ^j-^ ^■'^ t^j' -4 
-^ ^ ^ '' ^jl J-a^lj f<i Jul ajl yi. *Li.jJJ J yJJ l_j_uljj 1 5' J ij - -^ ■ ^ ^ '' j' ^ ^ ^^ l_j_uljj 1 J.oLi. juii-J >ijl .5 

.(j.1^ ^0.1 ^^1 ^1 EDTA^^ ^\jL 0. 1 La^L Cij) EDTA(> ^^^Li3 ^j^lj 

.(A^lONaOHo-^ J^15 .Ju^l -.■: ^..^.a,; Jl J^U Jl^. 
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<jjUI ^ 3sLifljJI ^Lj^Vi 3IiS (ji '^jj^l ij.^i^-^ ^ 







(31) Bm&ss - N ippm) = (V-B) ■■■■ N ■ ■ 14.01 



Wt 



VI V2 



(32) Microbial Biomass N = (^/umj;^^^ j - A^ control^ 



.H2SO4 JjL^ii^Uii = N 
■^jj^^jiJ'u:xiJ' = 14.01 



f*il C 



J^jiJI j^^ -^ 



j^jiuj^jidl — CxijiSAi i^^^iOk.^ ^j^ Cy J-* 15j <(HgO) ^^JlJjJI (11) jjujjSI Cy ^ 0.07 ._Li^1 .2 

.^jUiiUI autajjJ ^jlaiJI j^,^ ^^l ^1^ i^i^j '(l'^) 

. Jji 250 ■!-■■■ jjLilJjJ jjij-* Lpl jkiSlaJI pLoJI (^ji Jji 25 iLLujj 2 ^j. ^^^W 



79 



0.2 i^^^Vj jjJyJi^l C:tlj^_^ Jjl ^ ^; jpl^ ^ <tjjjjjj JLuS— 10.1 JJj ^^|Jl iaii 3-2 ..Jll^I 

.reddish-hrown j-ii_JI ,_^l ^1 bluish-green jjj-JI j.^^^i 6-*iJj^' jf^fL?-^'-^ 



<jjUI ^ ^iifljJI ^Ua,Vl 3IiS (ji u^j^' iJ^^^^ 'M^ L>^ 



100+9 1000 

(33) Biomass - C (ppm) = (B-V) yN y 0.003 y x x WOO 

Wt VI 



(34) Micmbia! Biomass C = {C fi^nij gated' ^ control^ ^ 



.[Fe(NH4)2(S04)2. 6H2O] JjL^^Uii = A^ 
.aif^V^^'ojjJ'^3 Ji^J0-3x3 =0.003 

. JiiJl ^^^ a s_lIiLlo a Jj^Lo <j jj ?' 30 JS ^J if' ) ^"-^J' OjiJ ^ ^ 
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.Li^^l ^liU 2.64 J^UJl (> Vance e/ a/. (1987) ^Ij^j .^J^^x^jSuJI Ljii^l L.^^'^ J^ O^' '^ 
ajj6oi-il=jli.<S-i3jJI ^Li=.^l<ili^ojj^l.46 JaUJLi Brooks etai. MQS'i)^ ■"''!' oj' u° '<^-J' 

f^i-L^jl ■'^■'^j — > ^ ^_a •_i_ul^l ^^jLilU l^lajj .«_jL11j1 ^1 yjj J^^ r"^3-i-i^ tdJj ^jl ajLii^l ^ *^^' ^ J^ol^^jajl 




(Okalebo e/«i., "* ^^'*) j; ^ ;' n ^s_.^ u . i . a- . . .i . -.^ . -.i -.^., h . . r.^- ^ j^j<j . a^ -- ^ h 7 . a^ j< . mi 
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ij^U;ajiuj!iU JjtiJt j^km^\ 1.2.6 

jl ^ yll' ?' j-1j *Ua-iJ s^j j ^^^ J-i. ^jl ^DjLiXo .^j >11' ^J tj a ■ ■ < j a 1' oLiS va ^j^J "ll a , mj a ii i1 ^. .ill tLiliiJl 
^_fb <J_ilij .<j.^jj' ^ \J '^ "^ -^ t tall ^ 11 ^ 11 i^Ua^ (J-^ tl V ^1 . M^ii .^.1 ,^Wl , M^ii ^^ JjJjlJI J.^ ^ J_ua2l ^jLJ' 

. j_LAj_ull' .^,\a n iWl 11 ija-^ 11 ^2j J Li. fj-S Uj ' ^ -^ -^ '' <_jLiILi_uLj jjIaj ^j' — ' ^ ^ L^ ^ ijAj-ujaJj iJj '^-^ ^" 

oj^ Sk^ .CaC03 J£_iii^ ra"^. . ,,.y. ..,,.. ^^^,,A\<\\ oLLl^^ J!iU^1 <Jjli ^1 Q'^-^-j- ' iixJ£J1 

^ ■■'^>'j J£^ ijo-uK <lkUl ^jli ^j^ CWANA <lklo ^ jja..'ja11 aJjU ^^ iJi^l ^U^^l 
.^.IJ.^^v.M 1 J^.-;.V1 ^>^ r^^" '^-'^'-^^ j5j^^^ r\- ..>n,Md^^-<^ f^Pyati atirl Matar 1990; 1992) 

-.'■^'■■■j ■'■■J- lOlsen e/ a/ ^1954Y Jj3 (^ji oii-ajj ojijl= iiL^al - jj ^j " H -■I'-j-j'^j- <Sj^ 
(<jjUI ^ iij-L^aJ' a jLJ' jj^j ^-ll^) jjjUl <JI j)/ ^^M ^-...Vl jjU . ^ carbon black jj^^^l p ail 

^ .(Murphy and Riley, 1962; Watanabe and Olsen, 1965; Olsen and Sonmiei^, 1982) 

l_J^Aii ^aninioniuni molybdate ^jjij^i^l ol jjaJj^i ^^ sS"" j ''j-j Jjl^— * -.'^'■■■j <<Jja-JI <Af_>J=J' 

.h,jA\ .-.I .--U~...^ j_^ j2u^' jeJ^=^ ^antimony jj ~j''-1 (> <iil3 ij^Sj ascorbic acid liLu^jix^^l 

.nm 882 <^j-JI JjL ^^jU' j1 ^j^j-^' ^ '"^y H JjUUI jL^ 
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Ar5.(NaOH)ji^j^u2JIC:lpUjy:^ .1 

jl"' ~ll fLJLi - -^ ^ II ijJI J-a^j ' -'_>Ti; '*^-' '>y 

M0.5 ((NaHCOj) ^^^^j^\ CjLi^jSjli J^i^^.o 

JjL^jj8.5 pH ijJI Jjl^ ~ll JlK; -jI"' ~i1 fLJI Jji 900 ij^^j^- u'.-'jl' 'j--^'^ '''^''j.'j'\'.'^' j.42 ^ Ji 
(> ^ l^ txa-^- V ,;iliL^ ijjjlUl J^ iiU .>LJ1 .UL ^ ^1 -;.^i l J^j .A^ 5 NaOH 

v/w % 0.25 ( J^^JjiSjjljLi -/» JjJj . J 

(jJJ - -^ ^ II JjSIj -jI"' ~I1 f LJI ^ a J a a -^ ' *^ Jj.T JJ ' '-' J ^^u '°^ ' ^'.J-' ' "^'j'.' ^^ i'-^ ^ ■ "j ^ ^ ' ^ 2.197 ^jl * 

.(^^^! J^^L^J jjAlsijU! ^ 500 ppm ^_^ Jjl^ ~ll I''* jj'^-j jl"°~ll fLJLi_>lJ 
Jjl^ ~ll Ijjt jl^a ^11 fLJI iaL^^ij^L^ --^ - Jji 250 ■''- ■■' jijJ ^ lPI ?■ Jj^^ ^ p" Jj= 50 ._ali. • 

(^. jj^ Jl ^^fljjL ^ ^jju^ji^] ^^ 100 ppm ^1^ jj''J 
(>25 ,20 J5 JO ,5 .Jiii.:^lUK.Jii^/^S'/JjL^(><A^UJl JjlU ,11 ^. dl...l... ^.A, . 
ppm 5 4 3 <2 J ^ JJU^I "■'' * jj'- ~ • Ja500 j- ...jj-^- ^I^j t^il . aa^ ~il ^^^1 JjU . 

A jy:^ -J 
jUa.il ^LJI(V|^ Ja250^(NH4)gMo7O24. 4H20^j>^jwS'/L:i/jjJ^ 11l±^^^ 12 ^j1 • 
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.Ul 0-^ J^ 100 ^ (KSbO.C4H40g) ^j^^S'/ ^j,^t2jJt ^IjLjL (> ^ 0.2908 ^j1 • 
.UL (3^_)lJ ^1 - ;■ ^ I I .Jdi. ^ JjA^ ^>1 .^>J1 ^1 (jhA JU ji^l H2SO4 (> J^ 148) 

. JjLi J illLa jjlia (ji PyreX ^_y^jA^ S^JjIj ^^i ^j-J' il^l jl^a ~ II 

■ --^j -'^fr^ rj-*' '^ J^^^-^ (j^ J^ 200 iji ^CgHgOg) ,tL,jj<.„VI ^^^^ ^ji i 1.056 ^ji 

iJ^_jii_o ^j^ J^ 100 ■ ^ ■ .^' ^ J^ 250 <a_i_u yjLaj_Jjl i3jjj ^_a ( i^ 2) Lul^^jjt <iLJi ^ y-"' Cy^ t ^ Oj ■ -^ 

.MO. 5 i^J^^.u2jl CaLl^jSjJ 

300—200 ^'"j ■ ■■■ |_jLj_>^ r-j jl (j -^ i_ki <1j3j 30 ij-J "t^a-j ij .<i .Ulu^ sjUjju JijJ'-'-'' i3^-^' -2 

.( jjtLLJl ) <j CiJi lii^Lo d >i! > ^ >s 11 J > II ^ ^ li * > ^^ 1^ icS*^"^ ^ i-^-^-'j ^jiJ^ ^ J .<l-iiiiji/4jjj 
^L-=JI ^l_^l (V^a Ja 10 ii^LJI j'Ul ...j.. .^ ...1 J , Whatman No. 40 jt_tJ:.j: <3jjj ^^LlJI ^j .3 

JjL._a(>i Jji 10 jiJU liil J ijji^ ^^liiJJ <5.0 pH <^jJ (jJJ A'"5 CujJkSJI (^jAcUiJ JjU ^11 ,j^^'^ .4 

JjJj Lj-iJ-L^ .5.0 pH <^jj ^1 Jjk-JI JL-aj)/ ■ -jiujl ^;^.^ ti ij^ ^jj^ MO. 5 NaHC03 

.NaHC03 J. 

. jjlj jjljijijjJaij'Ga <A'^5 H2SO4 (^|Jl Jji 1 iaLi^l LiAjajjiiLia JijIjjJI d_>^ V /jiLd 

^ JUJI yi L>ioUI_>^)/l t^^ J '(ppni 5-l),j-L^Li3 JjU . JijV,^ Ja2 iL^LJI j'UI ...j.. .^ ...1 • 
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Jjl=^ ^I^Ijj 10 jaj oLlhJIj -^'j-'Ij°ii JJU^I ^jjtLiU absorbance ^'j.^ii ^^l .^-.Vl 1_^l • 

.ran 882 L^j^ 



II 



yl 50 

(35) Extractable P (ppm) = ppm P (,_^ mlj^ll ,_^'i^'i^ll (^^i) x x 

Wt V 



( J.) ,_^^ili.lx^VI JjL^^llI j..^! = A : J 
( ?■ ) Lpljjt <iUJI ijjUl jjjj = IT^/ 



jjl ■'■■J- . oLiUI J ii_>UI Jji^~ ^ jiL^ JiAj (parts per million) ppm jJL^-iLJLi ^3^ i j^j -.'^'■■■~ . 1 

■ <^J^^ '^Jj^ Vj^ lt^ J^/jr* 1 ^d^^ 
■_'-^ ■ ■* ^^ jjjLa f s_i-ii_o ^_i_uLii ijjli_o fe-l^' ^*-* <j ilifi 0-J^ <ioL£ ij^LiilJ 4 s_i-ii— ajl olLuj' lIjjIS 1 j1 .3 
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absorbance ^'j'j.^ii <J3LJI iJ_>3 jiiii cuvette ^^^L^jJI ^_^LUI ^jaJ ^j^ Ji -'■■■! J-l^^I (> .5 
u'^j' '"'^ <-pl JiiJI J ■ -^ '- II *_L^jijjaU(2.10.6|_^<ij.i^j-JI) AB-DTPA jLli.! d'a^jU ,,i^-..,-: .6 

jLlliVI Ijjt iji ijjUj)/! j'Ua'illj .jjijjjjiJI jJjSlJ ^-l'^'...~ll ^ ..a'. ilj.iljjjl o^-^ liilji liijlJI 

^j^ —II ij^l jiJI j-L^LuJI J (NO3-N, P, K) (_5_>jUI <j^I JiJI j-i^LuJI jjji:; (> l^i^ <i1 'universal' 

. j_^ ^^u-..,x ijjliJI ^_>UI ^ (Zn, Fe, Mn, Cu) 
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^tj^iuj^t 2.2.6 

.(_yKJI jija..'jaii ^ »jfi-^ ^ ;■■■'' "plant- available P" oLiUI ^ a_>ijUI jjLl^jaJI oIIjJj^ J<.. ~ 

.(Olsen and Sommers, 1982) I^ii 
.4 10 ran <^j-JI JjL ^^jU' j1 ^j^j-^' ^ 'ji- H JjUUI jL^ 

.jjj'jjj L_ijj|j' iiXa. jL^^ 

%60 .( Ha04) djj^l ^J^ o^^^u^ . I 

J^JuJ ^LJI(V|^ J^400^[(NH4)gMoyO244H2O]^ji^jwS'/L:i/jjJjw inx*(> j^ 22.5 ^j1 • 

.(a) 
.(b)>l^UUIt> J^300^(NH4VO3)^jMJjM.S^/^/^^t>^ 1.25 ^j1 • 

■<^>-l' 'j'_>^ <^j-^ (.y^i^ ■^_>:^ E:i>^' '^J^' 'J^ ^^-^ 1 ^^?-- JuJ-^ Lpl ( ^)j ( t*) '-*-^' " 

jl"' ~ll fLJL - -^ ^ II ijJI ._kai.ii .iijiJI 

'j'>=^^J'^Lf^iJ->^^(^^2^*^4)'-^'::^-^->'^''£^°^V--*''^^^ 2.5 |_pl_^;i. ._ai^ • 

- -^ ^ II J-aSl ii -jl"' ~ll fLJI ^a J aa-^ ~ll ^^^i^jjj^! ^Lj ^j^i^LjaJ! lZiLL^jJ ^^ ?■ 0.4393 ^jl • 
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<8 <6 A i1 ^^ isS"""' Jj*^^ ~*^ aij' ji"° ~il f LJI La^la JiJ ^Liu ■'■■J- (j^L^i --^ - J^i 50 ^^Jl 

.^IjUl Jl. <j>^>J1 (> ppm 10 

. Jji 250 ^'- ■■■,_, ~7 - - .-^ *■ -jy-i |_pi ^iji 0.15^ LpljjtiaUJI ij_>lJI (^|Jl ?■ 2 jjj .1 

t j^' 'u'-'^' f'-'^tJi-J^ u*^^' >?-^ (J^ t^ '"^ '%60 djj^^KJI ^j^ ij^^ •>■ (>i Jji 30 .-Jli^I .2 

.ji'^lOO ^l^ji^l . aUl.^^ ...j ,block-digester - .^(j n jL^^ tubes rack^AjU^I JaLi. j_i^ .3 

ajLJI ~-^' ■"" <i=k.jjl ajjt iji .ijiLi^l <Sj3j 20—15 aJjJ o't^*^' 'j'_>^ ^J"* '^ ^j'^ ■■■'II ■ j ~' ■ ■■! .5 

.Whatman No. 1 ^^^J^ 

iljj liiilUI ajkiJI Jj3 j^j-il' HNOt (^ji Jji 20 ._Li^l lijjj-iaJI ajLJLi ijlt ijpJI ■-■l''j'' oili I Jj 

J ' ^^ a jLajl aj-i-i^^ ^'■^-^ J^-i^ ^ *^ , ,rA' 

. J.O 50 <a_i_u — ' -> ijjijj ^jl ** ^J ■ ^ ^ ^ '' *Li-aJl ^3-* J-* ^ *LL-aLajl d u! ■ ■ ^j ^ ■ -^ ■ ■■' . 1 

._>J=LJI ^UL^-^^i^ll ijJI ._aii. J ii^^^V CaljLili — CaljjjJ^ tjj-xA JjL^(>i J^i 10 ._Li^1 .2 

■^KIX^...Ir.ll ^-.^-.J I^.A, .3 
j^ JUJI jjt L>ioUI_>^)/l t^^j '(PPii^ lO-^)^^^.lja JjU ^ J<^^ J^ 5 i^LJI j'UI ...j.. .^ ...1 • 
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Jjl=^ ^3^1jj 10 jaj oLlhJIj -^'j-'Ij°ii JJU^I ^jjtLiiJ absorbance ^'j.^ii ^^l .^-.Vl 1_^l • 

.ran 410 <^jj 

.^LlJI Uk II jVjjj dijjj^ ^11 .-.I'lj-ii ^ ^a ...jjii jjS_>;; ij3l .5 



<^jUl ^ (^1 j_^jsJ\ jJ o-' 






f36) Total P (ppm) = ppm P ((j-^LiiJI ,_ ^'i^'i^l l (>=) x x 

Wt V 



( ?■ ) Lpijjt <iUJi ijjUi jjjj = wt 
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(^^ujjlJ) jjkLu^kl\ 3.2.6 

Jiij^ C^ Jgnition Method ^J>^I Ssujku <^_>UI ^ organic P j j ■ ^- n jjijj^l ^j'^ ^ jjIj 
iji inoiganic P jj. ^r-'\] il ^a...ja il ^j*^ ^ jf^ t^ iialjia .i''550 aj'_>^ ^j-* ^-^ ^j^' l5>=^ 

.ignited sample <3jii_JI <1hJI ^ unignited sample <3jii_JI jaL <1hJI ^^^ ^jjiA\ ^^ Lijii\ 

.mn 882 <^j-JI JjL ^^jU' j1 ^j^j-^' ^ 'ji- H JjUUI jL^ 
■('■''550 ijl_>i<^jj j:iiL^_jjUI 3_>^ <ij^jj jL^ 

<ij3jjl/ajjj 1500 jLia-u i^jijji J_>L jL^ 

A^l .(H2S04)c>j^loi.iu^ .1 

^ ^M ^',,,M I JjUJI jj° ■■■jJll jjLiii ^_>^ Lf^ '-^ J ■ -^^ J 

v/w %0.25 ( J^jjisjjljj ^ .^ 

A J^gia.a .J 

^ ^M ^',,,M I JjUJI jj° ■■■jJll jjLiii ^_>^ Lf^ '-^ J ■ -^^ J 
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B J^i^a ..a 
(^L^l jiVl J>1:^ .J 

li^'SSO ijJI ajl_>^l <^jjfiaii *Jjl J <cool muffle furnace ^ t^l.x.i.^. ^i^jl..,^. Ja-j. . .^ .2 

.iciLu 2 — 1 (^jj i^jjJ' aij' (jJJ Jj ■ ^jl I iajllUI ajjjl 
. Ja 100 Xa^^ ((3aLj_>j Jjj) (Sj^j^ ■^j^ 

.J^lOO 
16 ajjJ r jJ' jL^ijiii ■ .j.l'NI ' .-^ -^j'''j-ll !lLiJ A'" 1 CujjSJI ^t^<^.'\ Jjl^ ^ (^ji J^i 50 • i. ^^^ .5 

Jj-iiij -Ijil .^^ ,,jl^^U',,,^ll ^l^ I jh <1j3j 15 ajjj<ijiljl/ajjj 1500 jLia-u --I'-j-H Jli <<£iLu 

.^J_o 50 <jlj_u ^^ -^ ijijij J ^jl *^^ ■ ^1' «_lIi1 Jl ^^ J^ 2 ^Li^dLJi tUsL-u^ ■ -^ ■ ■'' . 1 

^ JUJI jjt LaS oUI_>^)/l ^lij <(10-2pp!m),_j^Li3 JjL^ Ji(> Ja2 4.i^LJI j'UI ...j.. .^ ...1 • 

-■I ''J- II iji JUJI jjt LaSolf l_v?v/l ^'-' J '-^■'- HtSOj^ JjI^ ",^" J" ^ ■ -^ ■ ■■■ IjjtLii jj^iitiiilji • 
Jjl= ^^i^Ijj 15 jajoLlhJI j ^ijj^LiiJI JJU^I ^jj^LiUabsorbance^j-i^l ^^l .^-.Vll^al • 

.ran 882 <^jj 
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:<jjUi (ji (jS^^^iixJi j^jiuj^jiJi (j^sii (^Ji 



A 50 
(37) Organic P (ppm) = (IgnitedP - Unignited P) ppm ((j-^LiiJI ,_ ^'i^'i^l l (>=)>: x 
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( ?■ ) Lpljjt iaUJI ijjUl jjjj = Wt 



s^^ALu\^^iJ\ 3.6 

.exchangeable K JjLlIIJ JjIJ ^jj^-ulii^j water-soluble K ^LJL^Ij 

^LLJI ij_Lj_uLj^1 1^1 f<jj1j-aJl i^^LLJII i^^^jLaJl ij^i^Jall <j^j3U:A\ *LuAaUJ1 ^jlJl ji^ A^^ J^ ■ - ^ 

i^j Ji ^j^-^"^ f 1 jSjftj .<iL^' *Lh_Llij <iL^' ilIaLLajl >— J^ fj-S ij_ia_uljj_ij' ^^ 4 j^l j <LLdS J-^^ O"*^^ lS^ '- 
* ***** 

. lulu nij jJjj_iLjl J-iA .^j > , .'Hj >11 ^^^ *Lijl^ ■'^■1 ^ I >^-> I oM 

■-■ij;'^ ^ ^ Lf-^Jj Ji^ 0-"^; c^iiJ'j oLiilJ ^LUI ^3^1 < exchangeable plus water-soluble K 

klijji J-alijj ^ppni 150—100 ^^^ J3i ^^V ^^ . .N 1 <1j1U1 ^j^>..^hj^>ti -^ .-.Kj^...^ Oj^ 6f^j 

■OjL?-^ JS-iiu fe-l^' critical level r-^^' ^^j^ ■ "■^'' ^j^i^ 0-^*-^ ^'.j-*^ ^lliSj ij_ia_uLjj_iJl 

(_>^U;^Ltj^U JjLUt ji^^ja.uG^^I 1.3.6 

.(Richards, 1954). 

■ -■1°^ I ~ll *^ i_i^JLi (jiJ=J' JjLjlJI jl -^ 
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A^ 1 ,(NH40Ac) j*^^Vl Ci\^ Jj N ^ .1 
J^68.Ju^1 ^,>LJ1 .Ul^^SOO^l (CH3COOH)j.S>;/4iLiJ',^^^i^0-^ J^57.Ju^1 • 

armnonimn jlj^j^^! tj^tLi j1 acetic acid ->/_./4 il ^^.^ iaL^^ 7.0 ^1 pH <^jj Jj^i • 

jUa~il ^LJL jiJ^I - ;■ ^ II J^j ^hydroxide 

iciLu 2—1 aJjJ i''120 aj'_>^ ^J-* LS^ ci_>^'^ (■^'^■'■) f^J:^^^^ '^0~^Cj-^ t. ^ lP'->^ i-Jll^ * 
jl"' ~ll f LJLi _>ILJ ijjl - -^ ^ II J-a^J -j*"° ~l^ fLaJI iji ■ aa-^ ~ll ^j^i^LjaJ! J^!jjK ^ I 1.907 ^ jl • 

.(ji^l JjU .\ jijAi^LijAJI jVi^ppm 1000 ^ (_j jiij Jjk_JI IJA 
(> J^20 ,15 ,10 ,8 ,6 ,4 ,2 .Jdi. i^LJK^S'/ Jj;£^0-^ii.x^UJl JJU^l ^j^ ^'l...l... j.^- • 

. JljUl ^ <j.jA^L;jJl 6-^PPm 200 , 150 , 100 ,80 ,60 ,40 ,20 J^ ^^jl^ JJU^l aiji .A^ 1 

jpji:;<jijjV|iJj -jUa ^11 fLJI jjisoluble-K^I 111 -jj'"l~j;il jplW^ '''"" ^'j"'^j°*^ JjJU-aJI ^j, ;>^':. .^^ 
o!lU^ Jji^ - ^ if^Lj^' JaJU^I jj ■ ^^ ~ ^^ extractable-K ^^M ^-..,M i j^lui jijAi^LijjJI 

^^ J^ 33 ■ a ■ .^1 .^J^ 50 <a_i_u /^jj^ yo ^ >*= '— '.3-^' fc-l] (^ 2 ^^^ J31 ) Lul^_j_4 <iL^i ^ i-"' Cy^ t ^ Oj ■ -^ 

[j-^a-j f ^J j3 rCiiJ' ^3-^-^ a^Lfi jIjlu_i_u1j -^ '1 *^' ^Jj_ijl ajLo ^^^ ''^j^^ '^ ^ jl *LLilaj *LU3Ua.o 

.4 yo JS ^_a ^ ^ 1 ^ ^ ■ ■ ' ^ I' * ^^ ^ J ^ >^ >a! , .^1 i^y^jjs, *LiLaajl aJ-A J >^ . ^ y^' 0"* ^~L>^^ jIjlu_i_uj 

JV 1 i^^^V Ca'SUi JjU ^; ^-^ ;> ^ II |_pl <jij-ill a^^^V Ca'SLi ol i/iK'nm ._aii. .3 
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L^^Ll (jSlJaJI (JjiI^jJI jl (i -^ (jlci ._LikJI 0^1^)3 ii. J i^iijlJI oL-aliljjiji^ --I ''J- II jf^jJ ij3l .5 

.ran 767 L^j^ Jjkj 



<J_>UI (_^ (J^M-iiLuMJ JjlaJI a^^JtLuLi^^l J^l (^j: 



A 
(38) Extractable K (ppm) = ppm K {^_^±J^\ ,_ ^'i-.'i^l l O-*) ^ 



IT^/ 



(?■ ) Luljjt <iUJI <jjUI jjjj = IT^/ 



ut JJt ji^^JuxiG^^I 2.3.6 
. jkiSlaJI pLaJI iLLujj <j_>lJI i^ys, ^ .>-U'...~il -jj ■■■l~j^'il ixai jjli; ^j^' '■J^ l*^ 

(^iji Jji 100 ._Ll^i I Jji 250 ^'- ■■■ jjLiliJjl l5jiJ"' Lpl (t" ^ (J-* J^') ^'j^ iaLJI <j_>^' (j^ j. ^ Cjj ■■'■ 
.L^^Li j-SiJaJI (JjJ^jJI jl.^(jii_jjl 111 ijjjjjLijjJI 3jS_>;; ij3j iij 'T^-iiij -2 



<J_>UI (ji L^l jjl i^^JUJjLi^^l J^l (^j: 



(39) Soluble K (ppm) = ppm K (ij-^LiiJ' l *'''-''^' ' o-*) x 

Wt 
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JjblaJI ji^^jLLuLj^^l 3.3.6 

W 



(40) Exchangable K (ppm) = Extractable K (ppm) - Soluble (ppm) 



o!lU^ Jjl^ - ^ ^^M ^-..,M I JjIUI Mg <Ca <Na o-"Li3 jiOj i^a. .(K) JjLlUI j^jj^L^jJI L^ 
Mg <Ca <Na jij3 Ji^l J;~j...j jUa Jl ^LJI JjU .^i. .'.I, Ml ,Mg <Ca <Na ,jjLi3 jilij ^jij^ij^^l 

o!lli. Jjl^ " iji ppm 200 ijJI 20 (^|JJ ^jljlG .-jj ^j "^^ ^'j ■■■Ijail JjJU_JI (V^a ^'l ■ ■■! ■ ■■ jj ■ -^^ ~ 6^-^ -2 

.1 ijl ijjl i ajbi ■1 ' ^^ 11 

^ L <^Lu 24 ^> jl^ Mg .Ca .Na .K ^ c^jUJI ^1^1 ili^ ^ ._;l^ .^>.M^-..N1 ;j^ j^ .3 

. (_^ j-uS-hjl j-all' ^*-1aJ ^LufiLi. <loiJ_o J^Iaj jl JjLj ^j"-^-* lS^ ^^-^ ^ 

.^JjLiUl Mg ,Ca ,Na ,K 
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J-iLjJI jL^ <13Llj^ ^^K^...^ti ^ ijpjj_u-J1 jJuilii 0^ ^ ^^^^ EC jJuilii jj£^ saturated paste 
J£_iLj 1jj6^3_ikijj .(Richards, 1954) ■_■ (; 1 ^ L^-^^l ^^iH Lsjji^ j:?^j^^ j_o <j_l^LlLi <il^ j j-i-aiaJL 

ppm 1000 .(LiCl) j^jinlll jLjIj^ JjK /i .1 
.J=l^\ .LJLjlJJl - ;■ ^ I I J^j .JoJuJi .LJl ^aLJl^ji4ii//4^/^ys"o^ j. 6.109 ^j1 • 

{-^1 Jj^^ -) ppni 1000 LiCl^ JjU Jl 1,''* jj'^j 

ppm 1000 J\^ (SS^ Jjk_JI Ijjt -jUa~ll ^LJL jlJ -;■- ^IJ ^^\ JjU . ^v^ Ja lOO ■ aa^ • 

.(^ai^^/^S^/jy^) LiCl 

j_>j loLciLu 3 ajJ i'^llO aj'_>^ ^j^ ijj^'^ (NaCl^ ^j^jj^^sJI jJjjl^ i^js, ?■ 5 (jJ'j^ ._aia. • 

jl"' ~ll f LJLi_>ILJ|jJI - -^ ^ II J-a^j -j*"° ~l^ fLaJI |ji._ka^^l jLj^jj.^! jj!jjl^^ I 2.5418 ^ ji • 

.(^S^/^/ji-aNa) jijjjj.L^ppm 1000 J\^ JjU Jl i,''* jj'^j 

(> J^20 J5 JO ,8 ,6 4 ,2.Jiii.:^lUK^S'/Jj;i^(>ii.x^UJl JjlU ,11 ^. dl...l... ^.A, . 

.A^ 1 ijAijj^l o!lli JjL^ j1 ji"°~il fLJI -(j'.. J<i. al . A^.>.j~. ^'I(j-. ,^~. 100 ^ II - V/ Jj L , 

,60 40 ,20 ^(^jl^ JJU^I aijt .(ppm 100) . a^ J ! ^.^t jjL ,T.iri ^. j.?5 ,_l^1j 

.JJU^l Jll(ppm25)LiCl JjL^O-^3^jAJ'L>-^t''Nappm200 450 400 ,80 

^^.,ia-|j^...,MI.I J -jUa^ll ^LJI |_^SOlllble-Na^jl jjl -JJ-'l~j;ll jj,'a-|jj..,ljall JJU^I ^j.A^-. .^^. 

o!lU^ Jji^ - ^ ^H-"LiiJ' JJU^I jj ■ ^^ ~ ■ .^-ja extractable-Na ^^M ^-..,M i j^HJI jijAi^LijjJI 
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.^j1_1_ij1 ^_li_Lajl i_i_ujlj '^.^^ ^j . ^11 d t . .J\ ^11 d > . .^1 >all J >ti^ ^11 <l_i_iil_i_u 1^1 .2 

.mn 589 <^jj Jjkj ■ ■ (g I il . 



:<j^1 ^^^MijtLuMJ JjUUI ji ^IjJI a^Jjx^l J^i a^j^ 



msim& 


1 


(41. 


A,, 


■niyi\ !.- 


w/i'i/ /. .\ii 




/3 






j_'^' ,"■■. -.r j.i 




m 



(42) 



Af(3 (ppm) = meq/L Na (^■■■Ijall ^'-^ '- ~ll ^^|Jl) x x 23 



( ?■ ) Lul^ <iUJI <jjUI jjjj = Wt 
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Ca,jjLi3 L^l (V|£i; LaS .(Richards, 1954) EDTAJjk-uijjU-JI ^'ajjU.^^u-...~il ^ Lia3jS_>:; 

.(_JjiJ' ^ ^1 ,^'^VI .^ajUII JjU'll jljj ^ j'UI ,,,j.^^U',,,^ll ^ Mgj 

(NH4CI-NH4OH) Buffer Solution jdi:^ jy:^ .1 

lij qj Jl ij aii^jiJl Jill ^ f \j. yJl ^ d_u d.oJ'^/ lTj/p Lo /vA J^ J /U ^ ^ d_u djiJ'^/ JLp/> iiS A^ ?* O / . J i^j jl 

''.'{^J'^^U'',"* J',"'^l'""^'LJ'',"*o" j. 4-5 r-a Eriochrome black jj.lJ^! ^jj£j^J ^ji. I 0.5 ^ ji 
Ji aJjj^ ^'^j ~;- ' j-^^ .%95 j^r^t^-' Jj^^^ (>= J-* 100 |_^ hydroxylamine hydrochloride 

(3^1 ?■ 0.05 .ethylene diaminetetraacetic acid iiU^LJI ^Lj ^y^l ^Ll ^^iJl ^jJs.1^ ^ f^ 2^'I\ 

A^2 t(NaOH) j^^j^^^l CalpU J^I^a .j 



(> ^ 100 j_a (Murexid ,>j...<jjj~in ammoniuin purpurate .^.j^j^^l l:^/^^ (> ^ 0.5 ^ j^l 

AT 0.01 .(CaCl2.2H20) j^L^I ^'i\ ^^i^\Sl\ jljIj^JjK/i .j 

i^i^'lOO ajl_>itia.jj jj£i oLciLu 3 ajjJ CaCOg ._kLa.") . jj-~ ,i! ^j^..„ii<i! ,-,I:j^,j<^^ i 0.5 ^jl 
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.>LJ1 .Ul 0-^ ^ ^ .Ul ^Li ^j^KJI j^ljj^cy^ ^ 0.735 

1.0 ^^|Jl Jl^ |_^ CSJ^ ^ >-j^ ■ <<ajjii-ill <^S^^ ^"l^'..'^ ^^|J1 Jji 20-10 ii^LJI <l3Lujj ■ -^ ■ ■■! .1 

(jJI,>=^ J 'N2 A^^jj^\ Ciif-i^ Jjl^-* (>= i-U 3-2 .-Jll^I <Jji 30-20 |_jl;i. jbaaJI pUJLi .-aii. .2 

jj£ij .(_jljji.jl jl ■ .~- 1 .•?■ |^lj:i.jl jjl J ~- 1 (^ji tjj^' J-**-" ij'" JV 0.01 EDTA Jjl^ ~- jAl. .3 

. J.* 250 <jlj_u yjLalAjjl ijjijj ^jl <jLj_iL-ajl ^CiJi ^ ^'^ ^ ■ "^ ^3-* J-* 20—10 ^Li^aLJi d u! ■ ■ ^j ^ ■ -^ ■ ■'' .1 
Jjjj jVjjj <iil3 Ua'.j .i^^l J ai^^l (^|Jl Jji 5—3 ._Li^i ii . Jji 30 —20 ^_^'- jl^a ~ll ^ LJLi ._ali. 



<j_>UI (_^ jjUjI jjl i^^^jJuJI ji i^^JUjJlSjl J^l (^j: 



(43) 


(V-B)y^Ny^Ry^ 1000 


Wt 




(44) 


Mg (meq/L) = Ca + Mg (meq/L) - Ca (meq/L) 
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■(J-*) "J-iLiijl a jJlJLi -v^ -- = 13 

'^J '^■J ^ ^ ^ 11 ^3-Ki iJhS jLiXuj 2 1 iJjli^-aJ 1^'' -V ^ ^ 11 i^jAi *LLi_iilll ^ /t 

.( ?■ ) Lul^ <iUJI <jjUI jjjj = IT^/ 

.EDTAJjL^ii^Ui: = A^ 



<1j^I ^.,a\. U^.. Ail.dLl^j ,Af 0.01 -.JJ...IKII jjl jjK JjL^ (3^1 Jj 10 ii^LJI j'UI ...j. . .^ ...1 • 

.^IjUl ^ <Ca+Mgj Ca j^jSU oliaJI L^ J^U:: ^1 



(45) A7 _ f_ 



^EDTA 



( Jjj aj^i' iir^ll EDTA JjU n.-i-^-t = ^EDTA 
.CaCl2JjL^<^Ui: = ^CaCl2 

.Ca + Mg jjLil^ jJ£i iialiiiJI jVjji %5 ^jl\ 3 ^'; ■■■'-■ |_^1 Ca jf^SsO, y^ iialliUI i jLc; jjjii . 1 

.( 5 : 1 *U_i_iiljl ] ^Lajl - ^ iJ lA-li.* J * ■ ^^ "* ^jS-aj f *_i_iL-ajl ^^1^^ . .* ^11 ^^ *Liil^ *LLai .J^.3^ Aii^ U^ LS^ 

.Mgj Ca jjjSU <-iiK j-Lii-JI 



101 



oLi^jS;^! J oLi^jSJI 6.6 

.(Richards, 1954) ^IjUl ^ 4.5 j 8.3 pH JIN O.Ol H2SO4 

%0.1.(F.W. 327.34). [4-NaOS02C6H4N:NC6H4/-4-N(CH3)2]JAxdl(^laj^JJj .1 

.>i^UUl(> J^100^L,iii^/^iL>^j(> j. 0.1 ^j1 

AT 0.01 .(H2SO4) Cu^l o^wu^ jy^^.o 

.(ethariol Jj:li^l)^"y/JjB^/0^ J^100^^£iJj4ii;/JJjO-^j. 1 ^j1 

. Ja 150 iljj jjLilJjl JuJ-^(j-^ ji 

.y ,lAjsA\ ji^ .3 
.t^i.l^l ji. .5 



102 



<jjUI (ji CaLl^jSjjJI J CaLl^jSJI J^i (^j: 



2_V X Af xii X 1000 

(46) CO^ (meq/L) = 

Wt 



(t-2y) yNyRylOOO 
(47) ^CO^ (meq/L) = 



Wt 
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s sjLa-alJ J j^Lajl ^-^-^ 1i /j ^^j ,^^3^ ^^ . .Ni ijlj'-^ -^i u i^i^iJl ^^_ij *Lh_i_iill' — /t ImI Cu 

.H2SO4 JjL^^Uii = Af 



Jul j^l 7.6 

Mg ,Ca jAilH ^_>^ (j-^ '-^ J ■ -^^ j) <a_Liii-JI <^j^^ ^"l'^'' ■■' (^|Jl ^jl 111 JjljjKJI ijlci Jj '"^ II (j^-^ 

1954^ ii-iiiJI oljli Jjl^ ~- ajjU-ill <Sj^kj ^--I'k'. ..~ll ^ "j^J^ j^J '(i::jLjjf^^' <jjLulJJI 

. (Richards, 

^ua,ii,uii.j.inn^ii ..^^1 1 j,<1^ ,^.r.^ . 
AT 0.01 .(AgNOj) 2^2M oljliJjK/i.o 

. , a a ^ ~ II . j^ .^ iVl , ,, ijj i'^105 Sjl^^it i^j-i (J^ tJJ^'-' ** ■ -^ ^ ^^ i^lj^ (j-* ? -^ Lp'j-^ ■ '''^ * 

jUa~il f LJL _>lJ |_pi - ;■ ^ II Jj^j -jUa~il ^LJI |_^<ii^l d.Aifl ,-'lj"j' =■ 1.696 ^j1 • 

A^O.Ol .(NaCl) ji^j^^l JLjIj^JjK/i .^ 

jl"' ~ll f LJL jlJ|jJI - -^ ^ II J-aSlj -jl"' ~ll fLJI ^a j aa^ ^11 ^jjjj.^^! J^!jjK ^ji. ?■ 0.585 ^ jl 

jl d ^ ^ a 11 <a_i_ulj ^j^^-'-^j.>"' Cy' ^^^^^ Lj ^''^ ^ ^.J^ ^ ^1^^ . .i^ ^ ^ ^J_o 10—5 <.L.aLJl dU! , ,.j ^. .^ , ,.' . 1 

. Ja 150 <a^ jjLilJjl 3jjJ^ 

.i^l jJI j-i=>-J I (jj^-" Lpl 'J^'-* L*-^ '~>~^ J^^ <S^ 3.uaaJI Caljjj JjU ^; oLliaJI jjU; .3 
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^j^' Lf^ Jj' J>1^' ^^ 6-^ 



(V-B)yNyRy- 1000 
(48) CI (meq/L) = - 



Wt 



.AgNOg JjL^^Uii = Af 

AgNOj J^gi^a 4jyjltiJ jjjJij 



.AgN03 JjL^ ii^Uii = ^AgNO^ i^ji c 



.NaCl JjL^ i^Uii = -%aC/ 
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OtjLi^l 8.6 

djlSjdt ^Aj^ 1.8.6 

^ SO4-S jAji ^LiS ^ (>j (Williams and Steinbergs, 1959) %0.15 CaCl2.2H20 
.(Vemia, 1977) jijpjLJ' oli;^ JjL^ ji.lj^JLL^I-iijli»JI ^'ajjU..-.! .^u-.., Jl 

lJ^_jii_o d U! ■ ■ 'J ^ ^ ^1^^ , ,i^ll i_S/i_o 13 — 10 ^jl^^^i. bO^-b VlS^lJ 77 y=Jl ^J-ajl ^J.i^ f aI^ JS-iLj J 

Jj_>iJK ijjjjJ' jij'^' Jjj^U_J iijjiiJLjj -ij'"!! ajil'j Tt-ailLi ■ -j^'^ II iiuAJL CaCl2.2H20 

.(Tandon, 1991) 

.mn 470 <^^l JjL ,^jlJI j1 ^JjUi l j^u-i l jL^ 

% 0.15 .(Caa2.2H20)pLdl (^Lu ^i^jj^liJI jljIj^JjK/i .1 

^^1 j.^! J^j .JoJuJi .Ul (> J^700 J[\,_^^.UI^i^^j^KJIj^ljJicy' ^ 1.5 ^j1 

M6 .(HCl) pUJI j^O^wu^ jy^^.o 

<ULJ JjA^^>l ,_>l=a^l .LJI^(%37 <sp.gr. 1. 19) _>£>//. LJ/^ys',_^^t:).^J^496 .8 ._aii. 

^j^ .(Baa2.2H20) ^.^jUJI jJj^ .^ 

,uil.^-^i^il ..^^1 1 j^ J ,^J=LJ1 .Ul^(K2SO4)^ji^i:j^/^iL^0-^j. 0.5434 ^j1 • 
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{-^1 Jj^^ -) SO4-S ppm 100 ^ (_jjiij Jjk-JI Ijjt jUa~il 
(> J^50 40 30 ,20 JO ,5 .Jdi. :^IULS^S'/ Jj;i^(>^UJl JjlU ,11 ^. dl...l... ^.A, . 

.^ljUl^<S04-Sppm 50 40 30 ,20 JO ,5 ^^^jl^ JJU^Uiji%0.15 

. Jji 150 i- ■ ■■ jjl ~''j*j' Jijj-i (j^ ([" 2^ LpljjtiaUJI ij_>lJI (^|Jl ?■ 5 jjj .1 
ji liJaUaji ajljjjj -i''^'' ■" V^ <%0.15 pLaJI (jjLu 4 4jtuJl5L!l jjIj aJS Jjl^ ^ (^ji J^i 25 ._Li^i .2 
-■■ J I'^l l .-.l'. j< ~l j i^j^ j,!*!! x,i , ,,v Vl ^ iia.LUI , IUx.V I .j^jjUjI ^jJI (^ji <3L3 o ^ .UIU ~l l x J, i , ,,l l ,_al^ 

. LiJ^ jjjlJ' i-iAKi ■-■! .--1^'...^ <^_>^' Siij* (jJ=»^ .Whatman No. 42 ~- j ■•v'-j~ <3j,jj ^^la-JI «^j .4 

SO^-S ^jjjLiS .lj 

<iii_o ^J31 d > ^N . .^ , ,.' jl f^J_i 50 <a_i_u jLilli.! L_j^_j_ljl ^1 ^ ^ 1 ^ ^ . . * ^ 11 ^^ ^J^ 10 <.L<aLjl tUsL-u^ ■ -^ ■ ■'' . 1 

.>LJUUL J^lO^l 
<l=Lujj%70 J^jjjj j^^ J^^i;i-3 (>i Jji 5 <iLi^M6 pUJI j^^ (_>j2uiu^ J jL^ (>= J^i 1 .-Li^l .2 
<SaJjj Lajilxiia") t^j sJjJI * ajjLJI Jjlj aJS ^ p\ (jJ'j^ ._Li^i ''ja^j jj -'^ ij^^ij ol J ii^L 

uL\3 



.3 



: J^ LS tj^Li^' ^'■''■~" ^-^^ .4 
^ JUJI jjt L>ioUI_>^)/l jjLij (ppm 50-0) ,_j^Li3JjL^Ji(Vi^J.a 10 iL^LJI j'UI ...j.. .^ ...1 • 

oUI_>^;/l ^Lij <%0.15 .LJI^Ll^j^KJIj^l^jKJjl^^Ci-^J:^ 10 ._ J ,>*l .r.^. a^ .>ii;>< • 

-■I ''J- 11 iji JUJI Jjt Lai 

Sj^Lls oLluJIj ^ijj^LiiJI JaJU^I ^jjtLiU (turbidity) absorbance ^'j.^ii ^^l .^-.Vl 1_^l • 

.mn 470 l^^ Jjl= jiiii 
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.^IjUl ^ ,^UJ1 JJU^l ^ SO4-S 



:<jjUI ^ SjISjUI ^ijjku Catjj^^jiSJI J^l Cj-' 



(50) '5'0^ - S(ppni) = ppni SO^S (,j-^LiiJ' i>^^-^' 6-*) 


yl 


™„„„^ 


Ff7 



( ?■ ) Lpljjt <iUJI ijjUl jjjj = Wt 
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ojiLujjJI ^^^ 2.8.6 
.(Richards, 1954) jijpjLJ' oLi;_>ji^-tijj:;<l;_>kj^LJI ^ijL^ oL1j_>-iUI jS1i2 

.muffle furnace ij^j^ 

%0.1 .[4-NaOS02C6H4N: NC6H4/-4-N (CU^}!] J^^' i^^J^ ^^ •' 
.>LJUUlo-^ J^100^L,iii^/^iIj> JJj(>j. 0.1 ^j1 

1 :1 .(Ha)pLdlj^i>^nu^Jj)K/i.o 
AT 1 .(BaCl2.2H20) f*^jUJI jjIj^ JjK/i .^ 

pyrex ,_^Uw. j ,jjli ^1 SO4-S ^KaJj.aO.5 ^1 0.05 ^ijjUJI <jjUI ^--U-...^^^ j'^....-.^..^ .1 

. J.O 50 ^1 ^ ^ 1 ^ ^ . . * ^ 11 ■ afl". ij ^3-*J J-* 250 <a_i_u 

jJ I jji tJj!>.xaJI (jJlali^ J-Jj (^Ji i=lli 3-2 <(1 : 1) pUJI J.5JS |_>^a.a, Jjl^-* (>= J^i 1 .-Li^l .2 

.(1 : 1) pUJI j^^ (_>j2ua.;^ JjL^ (>i ajjl j <-Lii i-Li^i '(_jjj63JI jjjUl j^JJ jj,jlJI Jj^ 
jjlj aJS Jji^ ' (^ji Jji 10 ._Li^i ii ijjLiliLlI i^jJ ^■^ ■■■ (hotplate ^jiia-a ^''■i'^ ■ ■■ |_^ ijjjjjiJI *_i^ .3 

.jijjjLJI oLi;_>ji Jiii.(_ylii SO4-S ._i^ji^j<MAj,jN\ i^jUJI 

<3jj (Jii ijjjLJI i::jLjj_>ji ij » ~^ ^j < ashless jLi_^I iAjj^^ «_Liiijj <ljj J!lLa. (^ji Jji^ ~ii r^-^j ■-' 
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ujlJ' jM^ ^^ J^j (Sj=^ lPI 'j^ (> AgN03 JjL^ ^Lujj ^'_>J' Jjk^l ^ Je'jLi^' 



<jjlJI (ji LJ-iLujjJI ^Ajjku CatjJjjSJI iJaJ (^|J: 



(51) SO^ - S(meq/L) = x 8583.7 

V 
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UiJ^' 9.6 

(>^LuJtfUJt^ib> 1.9.6 

,\1j^ ^^\^\ y^j^j .Beiger and Truog (1939) J_i3 ^^^^ ^^^^LJ1 -I .ti .^^M ^^..Nl <1j^ o^j3 

^J oLilll j-aJJ tlaUl^ii ^jjjij-*-^' ^ ' J-^' j' r '-^' ^.J-^' Cj3^.^ ij^Liil 1 jLlLIjI ij^Jajl s-iS' f^_ys, \_yj^ Loj 
rl— ^jLi-Lojij' ijjl-^ ^ il J.iILujLj *Lijjlll <ij JaJLj ^ >ll' Oi-i-£iliXi_LLo ^J OJiJ-J-*^ U^'^J .<jjJil' i^j sJjl 

.(Bingham, 1982) 

ijH^iiJ ^j^ iJ-ia-fiLi— ajl -vi^^ ^ ^jIaj ^j' J-alij fppni 0.5 f^js, |J3' ^ ylll ijij ij-* - \y' ' "^ 0^3^ C>-^^^3 

. jilj f jj-i-J ajjJ jij-JI HCl J la^i ...^ ■-■-■■ ij''- J" 50 ^'- ■■■ (pyrex) jjLaiJji 3jj-i 
.mn 420 <^j-JI Jjl= '^jU' j'^ ^'j'^n ^ ajU il jjU-il jL^ 

(^ji Jji 125 fiajj ._Ll^i ii ji"' ~il f LJI (^|Jl Jji 400 iji (ijjjjj-aJI (_yiLu EDTA) ^j^jj.^1 ^Li 

( B-free ojj^^ l>* ^j^*^) Jl*^' ji^^^l .o 

■i^ ■•^■j i" '( 5 : 1 ijjjAjfLJI ' " -^ all u^'j) j*"° ' *^ J ~ll .(Q— S)^^<'^ J<,v,.dl ...i . ,^ all l,'i*^, ;>~. 

JjjAJL j ^' ii ' I ■jjijJJ' jUJa? H— ^ LljjijiJ/ Jjl^-a <l3Lujj j=_ili'_>j' iji jjJJLi^J' -ij^J LJH=1^ (1A-=^J 
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(Ci7Hi2NNa 08S2)H- ui^j:i\ J^^ .^ 

.%1 L-ascorbic acid dL^^j^^9! ^_^Ji^l^ JjU . j^j-* Ja 100 ^ R- ^ti±ajjf ^ ^ 0.45 ^j1 

.>i^l .LJL^^l -;.^l l J^ J ,>LJ1 .Ul ^ (H3BO3) oLjjJl^^^J^^C:,^ ^0.114 ^a\ • 

.(^S'/Jjii^)^jjjjj.pp!m20^(^jl=^JjL^l IJA 
15.0 A2.5 AO.O J.5 ,5.0 ,2.5 .Aii. i^lUK^S'/ Jj;£^(>^UJl JJU-Jl^-^iUl^^.^^ • 

.^IjUl ^ ,ppm 3.0 ,2.5 ,2.0 ,1.5 ,1.0 ,0.5^ 

HCl J l^"'Hi gJ^ , J-a 50 iLjj (pyrex) jjLlIJjI 3jj j j^i Lu'^ iaUJI <j_>UI ^^^ ?■ 10 *_i^ . 1 

.jbaaJI f-ixli (>i Jji 20 .-Jli^I .3 

.<£iLu iiLa/jj jJaiLill 3jJ'^-'' l?^^-* 5 aJ-J j^JSji ^1 -■ ■ ■■ |_ki Jil .4 

jjjiiJ IjjtLt «_iiil_>JI jjji; Ltjjci .Whatman No. 40 ~- j ■•^■j~ <3jj J!lli. (^ji ajjiiLia i^la-JI j=-ii>j .5 

.a^aJI J^^l^aJI (^|Jl Jji 2 .-Jli^I .2 
.IjA^^jjl J ,H— jjtjjyjjji J^gi^-a ^^|■a Jj 2 .-Jli^I .3 

JUJI yi L>ioUI_>^)/l ^lij ,(ppm 3.0-0.5) ,_j^Li3JjL^Ji(Vi^J.a 1 ii^LJI j'UI ...j.. .^ ...1 • 

.oLlaJl ^ JUJI j_4 La^ oU1^>:i.)/1 ^l^J ^^>JaS-aJl ^LaJl ^^^ J^ 1 ,^j-i..l^ 1 JjftLli j-uCiii. dJj^ • 
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Jjl= ^ <ij3j 30 jAj oLlhJIj ,<ix^LiiJI JJU^I < jjtLiU absorbance ^'j.^ii ^^l .^-.Vl 1_^l • 

.ran 420 L^j^ 



:<j_>UI (ji (j^Mijujj'SU (JjlaJI L3jj.^' i-It^' <->■' 



A 
(52) B(ppm) = ppm B ((^--^LiaJ' ,_ »'''■ ''^H (>) 



Wt 



(j.) ^^U-...Jl ^l<ll ..^^1 1 = ^ :J 
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LiiL^^I ^LdJI j^ ^Jr\^'\ ^^b^ 2.9.6 

(Kausar e/ a/., 1990; Rashid et al, 1994; aA=-LJI j^j ,,.^^11* JjJj j^jjiU <JjU^ ^j 
J i.A=. .Pomiamperuma et al. (1981) jJbJJ ,_aii^l HCl JjL^ <1;_>L Rashid e/ cd., 1997) 

.SfUijS^j -j'j tl .^~alj .j'Uj aa^ ,11 HCl <lj_>L jjl j J. ,../<// j, J^. fi// , .^ r// 

(Ci7Hi2NNa 08S2)H- ^jCu^j jj JjK/i.o 

iV 0.05 .(HCl) pUJI j^ o^wu^ JjK/i . JS 
- ;■ ^ I I J^j JjA^^>l ^ jUa J l .LJI^(%37 <sp. gr. 1.19).LJ/^ys'^^^t> J^4.14 ._aii. 
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(H— ;jtjJt3J jl ^SUjis O^) O-ul-^l • ^ 






(53) B(ppm) = ppm B (l > "'L'^* ^ l >'''''" ' * ^ •^) ^ 

Wt 
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(^jXusJI MjL^IJLxll jx^UihXJI oLi^l^ 10.6 

(K <P <N Jla)iA±^_^l iul jiiJI J ■ ^1 '- II (>i jsl -■lj~<-^j' "II iuljiJI J. ^I:- II ^11 oL;LiUI<^Li.a£j 

*Li.j J i-^j'^J K-^ ipjt^ '^ *Lul jijl i-i-aUajl ^jLjj^ *Li1jL3 ,^_j<£i3ulljj J * ■ ^'^ ^1' ^3-alJ L^^ ^Lmtl Jlj j L^l j 1 

J ■ ^1 '- II |_^ ^"a'-ll r-y-^^ liUJJ 'ifJ^^ CWANA <iLia ^ '-'j^^ - 1^- " oiK LJj .pH <jjUI i^j-ia. 
.(_y£iljjjl ■ aj';<'ii iJjEi -'':;-'j' t* ^ 'J' "'^j '<Ji^' jj ,^u ^11 ^ iji .v.i'.i J Ijiji; jSsI ^ j^ ■ " n ij^l jiJI 
■.^r.-i ui,>^-...l ^i^i ^^^^1 Lindsay andNoivell (lQ7S)d U.-.-... l ^^jji DTPA jLii.1 ^^j 

(2.1 0.6 -■■■all |_^ <ij.i^jjl AB -DTP A Jla) ijjlUI ^jilJ Uj-ii; <j_>U1 jLlL^-' _>:^ "^■J ^ j -ij^UjJI 

(^iJiijjliJI ^jlJI (j^biiiVj .ijjlUI ^_>IJ' (ji t^_>iLi-aJI iyljaJI jj-aLaJI j^S^^<^jl\ JJ£i iJUUI <jjLiila 

.Co <Ni <C1 <Mo _).i^LiiL j_^ ,_p2ii 
DTPA^^ 1.10.6 

(_^jjJI ^ ^1 ■^-'^Vl . a lUII J lU '11 jl jj -^ 

DTPA|_Hs'^V' nVI JjK/i .1 

diethylene triamine pentaacetic -*/./-; l!^^~^ ^ --^"'' Jj-^^ ^^-^^Jj6^^u'°^'^o"?' l-^'^'ijj ' 
^Li ^j^KJI j^ljji ^^ -^ 1.47] j1 (CaCl2)^jt^^iS7/x.0ys"(> j. 1.1 ,pTPA) ac/J 
Jijjj ijJI Jiil ii (^jij ji"' ~il fLJLi jljJI ^ji j'^j- ijJli iji [(CaClo.SHoO^ ^^^^jjj^! 

■diilj ,Triethanolamine (TEA),j^/jjjiL/^JJ/J(:,^(J^ 13.38) j1 j. 14.92 >.1^k^^jj • 

J . Qnn ^ 11^ , ^ II ^ua , II , u II . .. ^ ^ I I j^ ,- - ^~r'" 3jj.'"^'!>°~"--'~V- 
.-l-ll-j-jl^ll -;-^l l J~<1j ,N6 , l~ fljjX^-^^- J jU -_. U^. . All .7 3 ^11 pN j . ;s^ , ^ j ^^ . J>^ . 
,M 0.1 TEA ,M 0.005 DTPA ^1^1 ^^-M ^v^N I j^L^ 3^^ ^^ ^j^j .>LJI 

.M0.1CaCl2 
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•DTPA ^^M ^-..,VI JjU - ^'^ ^j' ■"11 iul JiiJI j.^l'.-ll jj...ljall JaJU^I ^. jl..,l..,^.A~. 

ppm 0, 0.2, 0.4, 0.6, 0.8, 1.0 :Zn ppm 0, 1, 2, 3, 4, 5 :Fe 

ppm 0, 1.0, 1.5, 2.0, 2.5 :Mn ppm 0, 1, 2, 3, 4 :Cu 

. Jji 125 iijjj jjLilJji jjjjjjJI ^iji 2) Luljjt iaLJI iijlJI (^ji ?■ 10 ^j .1 
.(_^jj_>;;(_^Li_>^^j jL^jjlci (^AkiLu ajJ "t^j .DTPA^j^MijtLuV J^^i^-3(>= Jj= 20 ._Li^l .2 

.Whatman No. 42 ^^aJii^: <3jjj ^^LlJI ^j .3 



:<j^1 ^ ^>-oMiju^MJ 3JjUl!I (^jXu^I 4jkjl JJUI j^-oUxJI c^Lj^^IS J^I o-^ 



( ?■ ) Lul^ <iUJI <jjUI jjjj = IT^/ 

uJii^\ ijjLu^I chelating agent .-.l'.j...<l^.^j<il »^ <jjU1 j^i jjjUlJI (^jj oj'j^' ^-^^^ .>^^^^ -1 
7.3 pH i^j..^ ;^jj ji^ DTPA ^>-M ^-..N I JJ^^ j^ji^j .DTPA ^>-M ^-...V I J^U J 
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DTPA-ji^^Vt CjLi^jSjli ^> 2.10.6 

^_>lJI (ji ajLiila iulji ^^j^Lki jjLiii iji (AB-DTPA^ DTP A— ij^ij^ial -■I'-j-j'^j- <ij>i= -.'■^'■■■~ 



Soltanpour and Jj3 (> jju L>Ai ^:u£il jii ^Soltanpour and Schwab (1977) UjjL j3j iijlUI 
oUjjjiu^Ml ^^M ^-..,vi J jL^ jjS _>: jJjj J .jj^^l jj->_>^' -b^'-'i ^liL^ Workman (1979) 
K ,P ^NOg-N jpJlI: j^l^j ,7.6 pH <^jA ji^ ^Jjl^JI DTPA ^M0.005 ,(NH4HC03) ^.j^j^^l 

^ uU=^je J^ u'jf^; "^ V^L^i^l J t^jJl J i^ .Cu ,Mn ,Fe ,Zn J^l (> DTPA <le>j <K J^l 

• (_^jJJ' ^ ^1 .^-'^Vl . a lUII J lU '11 jl jj -^ 

.nm 420 j 880 <^j^ JjL S^ ,jjLiilJ ^^lia jjjlJLi ,jiJ^' JjUUI jL^ 

Extracting Solution (j^'SLilLuV J>1^-^ •' 

^.M 0.005 DTP A j^U .^1. j ^.^^li ^Ua.il ,LJ1 (> J^ 800 ^1 DTPA (> j. 1.97 .Ju^l 

jj£i tj'jj^' /"-^j tj'-'J'-'^' "LiLaii J ' (j ■ ■ ■' I (NHj^OH) 1 : 1 Jij^j^y! i^/eta (^ji Jji 2 jjlj^^ ■ » ■ >- 1 

■'■ijj^'il *^ (NH4HCO3) -.j.jij.^v/t-^-j'^^^y^" ?■ 79.06 ._Li^i iDTPA -ix- ^ . .j,'u Lajjc; 
.- 1 ~ 11 ■ j'j *■":"■ tj *1 Jji^ ~ii ' '"'^ -■j'j-j' -v^f--^-^-^'7 6 ^1 pH iitjj JlK^ JjI^ ~ii ■ ■ji''j,j'- ■ '^^^ ' 

.f— JiiA-ajl O-MjLi <Uaii. jl a yx L L-La d ^l,h ^' , ,.' ^S ^i -jUa ^ 11 

j^^iujj^^l jJjiijJ la-jdai J^gi;^a . o 
^j1 j^ ._>J=LJI .LJI (> Ji250 ^[(NH4)gM07O24.4H2O]^juJjM.S'/,:i/jjJ^(> j^ 12 ^j1 
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antimony potassium tartarate ^ '.j ~^. r.^t ^j^i^LjaJI tj^/^ti^ ^ ^■0.2908 

. jjL J jJlLa jj^ Lf^ pyrex o-i^jjj 
jIlK^J ^jij .jijijjjjUl jj'a'l J3^±LlJI JjJ^-a (^ji Jji 140 ijJI -'^j^jj'<'--V/^ --^-^ (^ji ?■ 0.739 ._Li^i 

.iciLu 24 (^ji jiSi lilLLa. ililial ijaj ■ -lull J^ Jjl^ ~ll Ijjt 

(H2N2H2.H2S04)tjjjljju4JIC:tlj^f*Vljy^ .J 

***** 

. y^-ilil *L1j_u aJ-J LLL iJjI-^ ■^'' a J-4 '^ '•■' . Jai-ajl n> LaJL 

(CuS04.5H20)(_HjlaJJI otlj^ ^^\ JjK/i .JS 

,>LJI .Ul 0-^ J^ 800 ^ (249.68 J^y^\ ^J^l) . Ul ^^^L^^UUI ^tL^^Cy^ ^ 3.9 ^ j1 

f^LaJL iliJ *^ "^ f-J| A^i tjj'^ ^ ^3-* J-* 6-25 i^Ji_iiiJLj jjjjLi-ljl oLjjj-iS ^^ ^_i_ui_ii iJ^_^ii_o J ■ ^-^ 

- -^ ^ II J-aSlj I j_>j -ji"' ~il f LJI (^ji Jji500 |ji(40.0 |_^j^l ,jjij*^) .yj ij ■■^11 ,-'l'^ ^^^ ?■ 60 ^ jl 

.IjAi^r j-a' -jl"° ~ll fLJL jlJ|jJI 

^XJ -^ ^ -^ II ij 1 uj ^o^ J-* 200 i^jLiiiHj { TvO.j) *j ^ ^j . ^ II o'^^Lfi^j^f— i-uLii u J ^ J ' ^ "^ 

.>l^l .UL 

((.jLlii;-!) -N ^ ?■ 0.25 <(172.21 |_pj3^l ^jjl\^j sulfanilamide j^l J^tU^^^^ ^ ?■ 5 ._Li^1 
N-(l-naphthyl)-ethylenediamine ^^^^jjj^l ^jj^ ^Uj^ i^^ u^^ uA^J 
iiLjjl^^l ^jjs^i^ jV|ji Jji 50 fia.ij .-Jll^I ii jUa^ll ^LJI ^ Jji 300 ijJI dihydrochloride 
dy.l<J..,>,l._.lull,>v J^U Jl l> ^l,>^l._.;.j J.500^ll ..^^1 1 J,<1 ,4;^^jiJI j^ /85(H3P04) 

119 



.NOg-NppmS ,2.5 ,2.0 ,1.5 ,1.0 ,0.5 ,0 ^^jl^^LiS JJU^^.^^ 

:^^^^/ 
.PppmS ,2.5 ,2.0 ,1.5 ,1.0 ,0.5 ,0 ^^jl^^LiS JJU^^.^^ 

.Kppm 10 .5 .0 jj-^-:jj..,La JjlU ^ j. A- 

.ppm5.0 ,4.0 ,3.0 ,2.0 ,1.0 ,0 :Fe jjj^l • 

.ppm,4.0 ,3.0 ,2.0 ,1.0 ,0 :CU(jjjlaJJI • 

.ppm2.5 ,1.5 ,1.0 ,0 :Mn ^^jyijuidl • 

.ppm 1.0 ,0.8 ,0.6 ,0.4 ,0.2 ,0 iZodli^l • 

J ai^-a 0-* J-* 20 ..AaJ^ . Jji 125 ^'- ■■■ j^Jaj^^iji JuJ"* lPI (i" 2) ^'j^ 4iLJI <j>iJ' (>= ?■ 10 jjj 

.Whatman No. 42 ^^^J^ <3jjj .-.I .^U-..,JI ^^ .<ikjiiia 

CsLu smJ f— i-uLii uj ^o^ J-* 3 ■ a ■ .^1 ,ij^ 25 <a_i_u iLili.! l_j^_j_ij1 ^j1 <j CiJi ^^'^^'"^^^ J^ 1 JIjI 
3 ._Li^i , L^jiJ ii <ij3j 20 ajjJ ^i''38^ l*^'-* .-^ "■ i_^ 6-^-^J ^''jt JJU-aJI r j^' tjjM'i^ll 

;j^b -iisb 1' (JjlL^I jl^.^ ^ iim 540 <^jj Jj1= jj^^ ^^I .^-.VI 1^1 ,<ij3j 20 ajJ <i_>iLll 

.(Kamphake et al., 1967) 
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j^sujj^sJi .3 

.jjjlJLi ^ aji" II JjUUI jL^^ -b^~...l- ran 880 L^j^ JjL ^;.-j Uiliii jjj^' 

.^ju^LJLII JjJL^all u^luajLjVI juS j^lj^'mL 

J '1^ 'II jl (j -^ jl (^iaIJLj -ftisla II JaLjlJI jW^ i3^_>^ o^ W ^j-^' .-.I ,^l ^': , ,,^ i -j ' ■ ■■^"•j^'l^ jj3 
.hollow cathode lamp -jj...i~j;ii^^u ^'.l .j^<^\y^. ^\,^k-...\.ijj\\t (j^LuslaVLi ji,\b 1i 

.extracting anlnHnn ^^M k-..S\ JjU . j'il ..^1 . Jj ...Lall JJU^I j.^- 

t^jXusJI 4jijlJjUI jj-cUxJI .5 

.extracting anlnHnn ^^M ^-..Nl JjU . j'il ..^1 -^ tl- ~ll ^j -^ l^'j ...Ijall JJU^I 



■^>^' s^ (^'->" ~ '^■i j' ^'^ 'j-' 



(55) ^^3 ~ ^(ppf^) — ^^3 ~ ^ (ppm in extract) >'• Dilution Factor 



■^->^' u^ J-i^^' ^ o-' 



(56) 


P (>/?m) = 


= P (ppm in extract) >'• Dilution Factor 


:<jjUI ^ ji^jjujjLi^^l J^l C^^ 


(57) 


K (ppm) -- 


= K (ppm in extract) >'• Dilution Factor 
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:<jjUI ^ iJjXl^\ 4jijI JJUI jj-cljdl J^l Cj-' 



(5gi Zn, Fe, Me, Cu (ppm) = Zn, Fe, Me, Cu (ppm in extract) >'• Dilution Factor 



^ jjij ■^'' JJC, 7.0 ^jl prl <j:^^^ iJiiiJ ^ f^jJJ-aJ' lIjjjJLj 

^ i^UJl J^VjJl j^lji^lx^L AB-DTPA <S,^ <^^1 JJUJL <alaUI oULiJl ^a.^ ^^ -2 
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oLuJ) Jjd^ .7 

■^ jj V* uj '^^ ^ JJ ' ' oL-uLiiU LajjLoj Lla^ 1 iLili.! Jj^i jLili-j 1 ^-uajj . L^Lu <iLi. *Liji_ij j'^^^ ^j^ 

J, ' ' 

_>jS1 Jiiio <Lik jLiiiiVI (^liijj _>j6^^Li LjjS >'jU~ total plant analysis Jill oLiUI JjU~ _>:^j 

^adequacy <jLKJ!j ^deficiency ^^j://-.I-ii ^^jJI j^l ^Jlal 11 J|,^.1<\1' ,jJ=iJj .-GjjLiJ iaL^^/L 

N j.--'.-li dill. jj~*1 . . ■■<• Lis ■ -j;^ II jj.^u . j'lU ^a jj'l.'iiil J . ^1 \, II jjSj:;|_^ excess sjLjJIj 

j;j' ■ " II ipl jiiJI J ■ ^1 '- II oUjj^Kj B <P |_pi <iLi^)/Li 

J Jones e/ al. (1991) ^\j oLiUI JjU~ ^^^ j'jjj...a-il J^VjJI J_>=. ■-■>'j.-a'il (V,^ lJljj-Jj 

.Renter and Rohinson(1986 J997) 
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O^jVI 1.7 

.(Van Schouwenberg and Walinge, 1973) <ijLJI 3_>kJI ^ ,-jj''j'j'"'' 

jAtjLisJtCj^jU.1.7 

■pH jL^^l Jj-i^jj ,_yij:Lij:1 ijjU^ jL^ 



w/w 100 : 1 ^jo^l (K2S04-Se) >:^ hjK .1 

jS^JI ((H2SO4) CU^^JlSjl l^^^iU^.LJ 

372.2 = ^>^l uj^' 'f*^J>^' ;^Lij EDTA^ .^ 
iVlO .(NaOHjj^^j^uaJI oIpU JjK a .j 

*juIiaJI ((H3BO3) djj^jJI ij^^ •>■ J^i;i-3 . Ji 
AT 0.01 .(H2SO4) Cu^l o^wu^ JjK/i .J 

.jjjJJI (^ NH4-N^ 1.2 : j^L^I ^^Vl JjK^ . j 
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■ aa-^ ~ll j^ J_^ ii ^^j ijjjUL i''60 aj'_>^ ^J"* ^-^ ^jj^' oLlaJI .-Sla. .3 

.Ji inn j,.., ...A* . .^.-.1 ^ILLii Jiil j^ ,<iUJl^LiUUjLJI(:j^(^)0.50 j1 (..i^) j^ 0.25 ^jj .4 
<l=Lujj JSL^AJI ia.jdiJI (>i^ 3 |_pi_^;i. .-Jli^I ^ .jjLJjUl jmtjiojj ^lAaJI >^-:^ u-^ ^bi i j^; ._Ll^1 .5 

r- J jl (j -^ j Ul , ,,j . 1,1 1^ -■!'' II II r j-a' 'i-Jl 'Li^Li a^LiiljjjL jSyaJI Cxj yiSjl Q -^^ "^ (^ji Jji 10 ■ » ■ >- ' .6 

Jjji£l 1 LijLa. L_ijjLj3l ' ■ ^ ij .i*^ 100 ajlj.=t iij-i jj£i <1j3j 20 ajJ - ■ '•■ (j H jl (j -^ ^.i ■ ■ i -I 'N 1 *_i^ .7 

J^_jii.^3-aJl JjS yajl OJj-iSjl ^ ^ ^ -" jj_iiilj lAJaJLj da , ^^1 ^ *LijLij jl^j^o f^i ^j^ l_j_uIjjIj *Lll.i.luUl ^l^^^^l 

.^j-u^Li_u aj-aj i_i-i^l J-aSl ft. 3o0 ajl yi. 
jl^a ~ II fLJLi Jji 100 - -^ ^ II ijjl J-ai'j (Lj6J_>j < LliUt ^jjjLia I *_i^ -- ■ -^(j H <iLi^ »L^J LiAJ .8 
4 k^Lij ^jji-^-*) J *l'^ ^'1 ii.^-'j li-iuii L_j^_j_ijl (tf-1^ ** ^J ' ^^ ^ oLlAaJl ^3-* D3tCll ''^ J ^^ ^ J^/^^_j:iJi ^j' I— 1-^-* -^ 

d i*^! i\d\ >^N J.i.lj i_j^J_ljlj ^f d > . .J >ad >i! > ^ >N d \ >^N H.I ) 1 A.^^ 5' . 1 ^Jj) *Lu Liajijl jl^^J-aU ^_i_ul_li l_j^_j_1j1 

. (internal reference ^'jU . ij^^LiS i^Lii <iiiL) ij^LiS 



10 ajj jJaSXll aj.=k.j J-- ■ liijlJI |_i J*!,'!*^ '^jj' ^Aj^jL |_i Lai ajjli-JI j jaIoSIJI aJ^^J lajj^l . 1 

.iJ_o 100 *Ijlj_u i ^Ual 11 |1 3j J ^_i L^jLi-ij T^-j Vajl ^^ J^ 10 <LuaLaj' 
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ijjl <lijXi]l sLlJI ._a3jl jjUa' II ijij ^\ Jji 100 ^'- ■ ■■ =■ jl' jjl"a~ JuJ"* J-'^ -jjl"°'ll JijJ-i ^j' -5 

.iJLUI j'.j-ll. f jj Jj3 ijili 90 aJ-J _>ij ii (^jij ■ a':<~ll 

Sjjlxdl jl4^ Ui^JL-iia A'" 0.01 H2SO4 JjU ~- 5.0 pH L^jA ^I ^jUa~il ijLJI jjL^ .6 

^JA 10 J JVlgO i^^ 5' O.Z *_o ^_i_ul_lijl i^^jJLjj^l - Ojjl ^j-fi J-* 10 (tf-1^ yiJaij *LlLa^ J^ ^j^^ "* ^j' i— i^^J ■ V 
A^JJJJ^I— Ojjl tj J ' ^ ^ ' j1jv1j_u^1 *Lij_uj t^x^-^ • • ^ ^ '-^ .JVlgO i^^ 9 O.Z *_o Jal-ajl ^ Lajl ^^ 

jjtLii ijjjLui |_^ j^ ^ ,^ ~il jj...ljail EDTAajLJ ^1 \j\..S\ i , ,,,•. jLil^j .jii/l ^^ /98 ^_^ ■ ..I jail 

.jh\ J^ %97 .^ blank reagent JJU-JJ 



LjiJI (jSjjLuJJJI CajjV Jljjlujl (^|JliJJUI <nirMI 



(59) ^0 Recm'eiy = 

C ■ D 



(j.)d-.j,iu^^.u.^a.>ii (j-...j i ?vo ni N^sin^ jjU ...^^ = k 

.H2SO4 JjL^^Uii = Af 

( J^) .^r-^UJl NH4-N JjL^ j.^^ = C 



f*il c 



LjiJI EDTA jl j_>ix^l (V|ji iijUl <jj^l 



(6(1) 



A'l'i 'TiTl' 



(V-Bj) y^Ny^ Ry^ 186.1 y 100 



Wtj y 1000 
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jLiUI ^ CajjMJ ^^^4aJI <u,i\\\ 



(V-Bj) X A^xii X }4,oi X ;oO 
(61) %N= 



Wt2 y 1000 
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i£) ^LJl oLiUl Cj-jj = Wt2 
.EDTAijU^liJl^j^l = 186.1 



J^\Jxil\ Ci^y^\ 2.1.7 

i_i^^_4 <l_j Ja^ ^jLia-aJl ia-lLiJl L_jl_i£^^ rloOo -riOL)0^ ^^ «_jVaj *Lljl_lljl jl^_j-ajl <loljLo ^1 ya^l UjJ.i.r" ^131 

.(McGill and Figueiredo, 1993) oLiLiUI j ^jUI ^ JaI jKJI ojjl <1j_>1=J <ljj-i 

%30 ((H2O2) ((jJo.^jjjSVl pLjJI) tjj^jjjj^jl j^jwjj^i ^J^.LJ 

. Jji 100 ^'- ■ ■■ -.>=>*. . j/.l ^1 iaLJI iuLiUI ajLJI (^|Jl ?■ 0.5 jjj .1 
.IjA^-t^jjil ijSj^JI CxijiSAi (j^^ "^ J" J" 5 <;JLjJjUI ajilajjJ ^jlaiJI ^^^.;^(>i jJ=3 4-3 .-Jli^I .2 

.JaU JljL-iij;;! .3 
.i'' 150- 100 ilijijiajljiol^jj jjci - ■ -^(i II jL^ijlci ^^ ■■■ .4 

- ■'^(i II jL^iji <ij3j 60—30 (^jj ^jl^jlGaj-il^jjUal ^■^ ■■■ .6 

.%30 ^i',-^ ^ji '^ II jjujjSI (3^ 6-* J^ 2 ._Li^i ii i^jjUal j_>j .7 

.ji.''280 ,_^ ji-i^i^l jL^ijI^^i^jj jiji .8 

.j^'"280ijl^l ji^^ljjlOijJ^^U^IOi^ -9 

■ iJjIJj 10 ajjj I 0'"^ ■ "J <%30 ^i',-^ ^ji '^ II J.Ju^l (3^ J^ ^ ■ ''■ -^1 *i i^jjjLial J_>j.lO 
^ *^ . .i^ll ^^ iAjLSj 10 JAJ ' * a! , ^ ^Jj 1 ^ ^11 jJ_Lj ^-> 10 J 9 ^ '"^J 1-^1 ■ 1 1 

.>LJI .UL J^ 100 ^1 - ;■ ^ I I J^j Oji^-J' -i^-lS 

jij a . . .J a II (jjjLiS (^iiJ Lai . yltaSljJI 3SLl jku -j ■ ''(j ~ll Jjl^ ~ll I jjt ^.i OjjVI (_Jjli_a [j-uLlS (ji-u 

jV|jj I (j a , ^ J Lai (Whatman No. 1 ji 5 ~- j ■•^■j~ <3jijj -j.-^o ~il Jjl^ ~il ~-j''^-j~ l^aj (4.jli aJJI ^AjjkJLi 
JjtIjK - ■^* <1j>1= ^ J^j JiAj Pj N (V|jj.i-aiiJI ^li: Jaj:_>:;j . Murphy and Riley (1962) Jj3 

d > , ,.1 >a1 l 
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^tCj^jVt 3.1.7 

^Buresh et al., -■jj-'^Hj ■'■ijlj' ■■jH ■■■H ^ '^~- i^^js, ^j}-* (j-i V''t^' '-''-^' - -^ * (_yLci <ij_>kJI ajjt j-aliii 

.1982) 

i_>^a.a, tj^ w/v %2.5 (jJt jSj^JI H2SO^ ij^^x^) CxijjSJ\ -dj^L li jjJ Ld I |_>^a.a, ^j.3 .1 

.(djlxLajJltdl 
.J^j^l i~i-j/'^ll^ ^,^ ^^ ^'jl 2.5 iji i C'j}i^O'^'\ i_^IlJ! uIaL-l^LsJ! ^j^is^x^ ^ji I 62.5 ^ ji 

.w/w 100 : 1 ^jo^l (K2S04-Se)>:^ K'^^'V 

C:lj^ .(Na2S203.5H20) ^i^j^^^l oIIj^^ .^ 

372.2 = ^>^l uj>!' 'f*^J>^' (^LuEDTA^ . j 

jiJ-lj f-li. ijiijjl i^y^ i^a,^ fc^ *La^lj <l_il3 iJS_iJli (j-l^ L* yJujlj M *^ \j ^ U ^ ll ^^jLlIjI *Q_ic T 3^ 

^ljj.i.1 10 uii-Li tdJjj if' 1 4j-i.i^i ^jjij ^*^i-^ k^jLljc ajAJ <ij-a.o <j^Li oLlj^ uii. f<j_^ Jl jJiJ-i-IJ .2 
. Ji 250 ijL^ -.^* ^jAil ^1 Lii Jiil j^ ,<iUJI iyLiiJI ijLJI j:,^ (^) 0.50 j1 (^^) j^ 0.25 ^jj .4 

A^ <ia . — 'I ^ LUj ijl Jj-iaJ L_:jAJ3l jiji-i-i Liljj '''^ I >'^ 1l~^'^l^^l^' 'lll^R' 'ill ^j -^^ "^ f?:l3^ (J^ J^ ^^ ■ ' ■ -^ ' .5 

.^ yi.lj 4 i^ ^j-iJ yJJiillJl ^1 y=i.| /*_o y^' j' ^^_U^Li_u aj-aj «_jVajl td ^j' AJ f*Lljl_iljl <A^1 l_j^_j_1j1 ^l^_j_i. 

.-iklj jjj ii ^.jjAial ^j'^ n (jJJ jLuJI JL;jl= ;-»3 ^v^ a^J^usJI C:tij^_^ ^^jj (^ji ;• 2.5 ._Li^l .6 

. J-llJl ij'.>^ *^^' ^ 0"*J ^*U-ll3 O' yfi 
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. LiiLua T^-jj-ajl «_Li-£ij ^ILi. -V .^^ 11 *LiLaC, J-a^' aj ^rlobO^ 

^_ij^Luj a J-aJ -V .^^ 11 J-aSl j ^ .A^ ii jl ^ '^ u 1 >— "-Ui-jill J^l ^ ^^ j ^^^IS jS_ilu .^jj-ijil' -'' \J^^ ^'^^J'^ 



^ '^ 



. T^-Jjjjjl ^LojLc, LliiJi J^ 2 ^jl JJi. |JjL_lJ' (CjIj-lLC, «_Li-£iJ 

250) <^!iUJ1 ^1 ^^--^^ J-a^ A^ .<ijiJ1 4j1^>i<^jjJ<J^Lio L^j1^>i<^jj7^_u-a:i^^ii^j_ij1_i^1 d^iil .12 

.>LJULJL(Jo 
4 k^Lij^jj'-^) J *''^ ^'' li-i-ij ii-4i_Lii L_j^_j_ijl (jl^ ** ^ J ' ^ ^ ^ oLj-ajl ^^ umCii ''^ J ^^ ^ J^ icS*^"^ "* ■ ■ ^ ^ 1 ^ 

*Q-a^ ii.i.1 J L_j^_j_ijl J f f *Lij_uLi3 d >i! > ^ >N d \ >^ N J:|,JJ) 1 A. ^2>* ^ U . 1 ^jj ) *LuLLa_iijl jl^^j-alJ ^_i_ui_ii l_j^_j_ij1 j 

. (internal reference ^'jU . ii^LiS ij^Lii <iic) ij^LiS iuL: 

10 aJ-J jJaSXll ajij J-- ■ liijlJI |_i JjtljJi '^jj' ''^d^^ Lf^ '■^ ajjU-Jlj jaIoSIJI '^j(j ^ ' lajj^l .1 

Jjl^ ~il ^ji Jji 50 ji Jji 25 - -^ ^ II (j^!-^ 10 * 4JJ 4u2JI C:lpLa Jjl ^ " ^ " 15 ji Jji 7 jjl'>- .. a .^1 .3 

IJjl AJ f[j-ai_i. ^^1 ^ d u! ■ ■ 'J ^ J >Ua^ 11 auLi-j f— 1] J >Ua^ ll jljjj a yjIii_Lo J-i-a ^^jl^^^l (U^ ^*J . ^^ ^ ii 

J >Ua^ 11 *LiLa^ "— ^j' * * ^^^ll i3_lla ^J a Jal-ajl a jLajl ^^ J^ 35 ^l^^^i. * ^^ ' .4 
IjJI <lijXjl aLtaJI ._a3jl jjUa'll ijij ^\ Jji 100 d- ,,, ?■ jli jJ=ij l5JiJ"' J-'^ I jJaSlJI 3jJ-1 ^ij' .5 

.iJLUI d'.j-ll. f jj Jj3 ijili 90 aJ-J ji^ Jl ^j ■ a':<~ll 

Sjjlxdl jl^ Lji^lx^ Af 0.01 H2SO4 Jjl^ ~; 5.0 pH <^jA Jl i^LJl ijUl jpL^ .6 
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jjtlj^) blanks ^^|JJJ6Li.J standards ^jj..'ija ^jiji^ ' ^_^ jjUa- <jL^ Ji jj'^~ J\ ■ -^j .7 

.J^\ J^ %97 ^ blank reagent 



:j^^_LijLiiJI EDTA jl j_>1jjjI i^ <^S^^ \' ■■■'■*^ 



(62) 


% Recovery = 


(V-B) y- N y-R y- 186.1 y 100 


Wtj y 1000 



jLiUl ^ CajjMJ ^^^ioJI <j_L^1 



TTTTrrTTT^nnTTTTrrrTTTTsrrrTr'''™™''''^^ 



(63) 



iT^/o >; ;ooo 



.H2SO4 JjL^ii^Ui: = Af 

■^jj^^jiJ'u:x>J' =14.01 

(^)EDTA:,jj = FT/; 

.EDTAi jU ^l£Jl ^j^l = 186. 1 
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j^^iuj^l 2.7 

<l_j_>kj jl ^1.1.7 - ...all -^'Jj' ^j")' ■t'jil - .-^(i II <lj_>kj Lai <JjLl1JI ajLJI jji^jJill jjLijjjiJI jjLil^ (^iij 

<1j^ <iiljj *^j .satisfectory <j-"i_A ~.'h-. ^j-a^.^uil l-K^u,- .^3.7 -. ...all. jjj.^j.V aUil jj^ijUI 

^Jj 1 ^ ^11 ^i ijAj_u^_jAj1 /TJ^^ ^ [j-ul_li ^jS-aj A-t ^j-aj .<jjl_b£iI131j ^J J *^J -'I 1^ . ..J f<Ja_i_i_iu ^Lijl J_La^Ijl 

.iiijlJI <ij_>kJLi^l 111 jl -J ■''(i ~ll 

.ran 410 <^j-JI JjL ^^jU' j1 ^j^j-^' ^ ajU il jjU-il jL^ 

.(a)>LJI .Ul (> Ja400 ^ [(NH4)gM07024. 4H2O] ^juJjM.S'/L^/j-ie.iM.(> j^ 22.5 ^j1 • 

.(b)jUJI>LJI .Ul(> Ja300^(NH4VO3)^ji^j«S'/^/^ii(>j. 1.25 ^j1 • 

<^jjJ<liL,^<Gjl_^<^jjjt_i.i-a:;,_^ j_>jjgj3^l ^j.j1J<j-l^,_ ^^;.t . Jujj,_yi(a),_pi (b)._LL^l • 

*Li.j J «_i_b£ij ^ILi. Jo f|Ajl_i_iJl «_jVajl ^jl (riNOT ) \^w^f dijjif ^j^jxj^ ^js. ijA 250 juii-j . ^ . -^1 " 

jl^a ^11 fLJLi_>ILj|jJI - -^ ^ II JjSIj <4i_>iLll ajl_>it ia.jjJ<ljLaji'Gjl_>it 
'j'>=^^J'^Lf^iJ->^^(^^2^*^4)'-^'::^-^-^'^:^''£^°^V--*''^^^ 2.5 |_pl_^;i. ._ai^ • 

.jllli)/! i^iii-a i^Lii-j ^adlXa^lj .. aa^ ~ II . J^ isj^lj <£iLu ajj i''105 
jLlJ r-"' ^ (jJj J-a^l ^ f Jai-ajl ^Lajl ^^ ^^Aj^jiJ-i^f ^^iLi ^j.jj^Uj^l f** J*^ 0^ ^ 0.2197 l_jJ1 ■ 

ir Jj^^ ") jj°' "j°*^ (>= pprn 50 ijlci jj'^ J Jjl^ ~il Ijjt ji^a ^11 fLJLi 
^S'/ Jji^j:,^ Ja5 4 3 ,2 A ._aii. : ^lUK^S'/ Jji^(><^tx^UJI JJU^I ^^ ^'l...l... j.^- • 

I 1.0 (0.5 ijlci JJU-aJI ajjt Jj'^~ jl^a ^11 fLJI La^la J<l. al . :^. .'■.j~. |_^L^ - -^ - Jji 100 ijjl 

. JljUl ^ ^jjijj^l (> ppm 2.5 <2.0 < 1 .5 
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.^1.1.7 - ■■■all oLlJI (ji JjtlLiliojjl (ji ~ ■ -^ J " J * LaS) V'^^' -i' J-iU ^J=_>J' - ■ ''(i 1^ *1j — 

. ajjjLi^ i:a.La.j ^.i «_iiil jJI ' ~7 'J < Wiiatman No. 1 --^ ' ■•^■j' <3jijj ^ ^ j ■ '•■ (j ~ n oLiaJI ~ < ■ •^■j' iij — 

t-sL^I j-jyijjJI ^^j^ 

/T J ^^ '' *Luliiijl yi-aLlajl oLjJ-ljlS J_lLiJi ^_a ^j-l-iA ^_j_4 La^j *LijLi1j1 jl^^j-aU ^L^l ui-LfiylJl AJJ — 

.(3.7 J-i^aUl ^ t^ jiL.^1 J 
(.'< 7 , ,,,all ^_^°^j;" J* U<) A/" ? "HP1 ^ijji jjjl ijLJI ^ ji — 

^J^ J-alaj) i_jjljjl jLiJl ^^ i_j_i_uLli -^ ^ -> jl *J ' ^^ ^'' Tt-ilil Jl ^^^ J.O 10 <.L.aLjl <l3L_u^ ■ -^ ■ ■'' .1 

^ JUJI jjt L>ioUI_>^)/l ^Lij <,j-L^LiiJI ji^l JjU ^^^ J^ 'i A 3 ,2 A 4.i^LJI j'UI ...j.. .^ ...1 • 

.oLiJiJl^ JUJl 
JjL jiiii <ij3j 30 jAj oLlhJIj -^'j-'ij'ii JJU^I ijjtLilJ absorbance ^'j-^ii ^^l .^~.vi 1^1 • 

.ran 410 <^jj 

.^LaaJI Uk II jV^jj d'ljjj^ ^11 .-.I'lj-ll ^ (P^ ^a ...jjll 3jS_>;; lj3l .4 
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i.LiUI ^ ^J<J\ jjLmjsAI iijUl 



ll J....MI 



^ ..I jail jjiJLjl - -^ ^ II ^\ 

(j.)aLJIoLiUl^j^ = IT^/ 

JjS yajl Oj yiSjl jj-^-a_i.j ^2^_i:i.jjJ_i^l J_lj_iiil i3J^ (QaL-u^ ,*J ' ^^ oLlljl ^ ^1 ^^ ■ "^ il J.iILi_ul I ■ ^^1 ^N ^^ 

.(2.1.7 i_i_iA]i_j <i^j_L.aj.Ajl ] oLjLiIjI ^_a j^_^ii.^_j-ajl jja , "J a II jj_iS^ jj_ui_i3 ^_a 
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^1^1 ^J^^ A^jku 

- ■ '' (j II <l_j^^ *_a OJjjS La I jj iili J3lj '^jl""- j-li -■ll(j ■ ■■ <l_j_>l3 ^LiJI 1 1 I "J* II •li-J_>J=J oLllJl JjliJ Lia-J 

Li .Naj Mg ,Ca ,K ,P JjU-iJ ....I-... ^Uil j^^^l <s^^^j .HNO3-HCIO4 y=L^j^^I=^l 
oLiLiUI ^';- ■■■•■1 ^ VI jfajUl <if_>l=^ L^IaLj; (^i^i V (Miij <Cu <Zn <Fe) ^ j^ ■ - n j-i^LuJI oUjj^K 

.(oLJji-JI Jla) silica i<jij..'ii ^^^j'^ ~ii iiijUl 

j^ ■ ■ ' I' ■ ■ ■ ^^j O^ f v-m-LuJI f«-aijl J-ia) '^ *' * ■ "I' ^^/Tj^^ ^1' *LdlaJl oIjLlIJI *Li_i_iijl ^_a /r j^ ■ ^ I' yi-aUajl 

jj^ljsl ilj.iijjjl ^LJI jjJijiJ' <i-j_>kj B jjjS^ jjci j,''^ jj . ^5.7 ajjjaJI (ji ^'^ '-^j" <i-j_>kjn ^«JI ... 
.(4.7 ajjjaJI ^ad'^ ■ -^j" 'oLsLlIJI ^'-^ ■■■'■! (ji B Jji^~ jjc; i^^li. oUlj^l ijiXiJi^^ iA2tLk.jJI 

.mn 4 10 <^j-JI JjL ^^jU' j1 ^j^j-^' ^ 'ji- H JjUUI jL^ 

■ -(jlll ',j°j*"l^ JjLjlJI jl (j -^ 

.(_^jjj' ^ ^1 .^-'^Vl . a lUII J lU '11 jl jj -^ 

.(Ja 50-30 <a.L^)pyrex ii^Uw.j _>iLij j1 (^J^^jJI j- .-.I'.a^ 

N2 .(HCl) pUJI j^tjiia^ 

<J_>Jl;<UlJ JjA^^j^l -jUa~ll ^LJI ^(%37 ,sp.gr.l.l9)j£'j^hLJ!^^^_^Ji^L^^J^ 165.6 ■ aa^ 

.iLiikJI ollUiiUI L>^aj j^ Chapman and Pratt (1961) L^l ^1 <ii>^' o^^l*^ 

ii^l^j jiLlJ jl Jji 50—30 J- . ..^jl ■■■jij^ll ^Ji .'.^Va-. ^a j'.j^ U ^11 ijiSLllJI ajLJI (^|Jl ?■ 1.0-0.5 jjj .1 

.pyrex 

J'^"^^^-- LjLijjuLi 4j1^>iJ1 <^j-i ^j1 ^ ^ajjLJI muffle furnace aj^^-JI ^i^^Aj^j^\ .^,\Va^ *.^ .2 

.(.^550 ^1 
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.i 550 4j' jji. <^i.j J ^jl ij|j_L-fijj' Jju, old-uJ 5 aJ-aJ J_Lfi>ll' *LiLaa_j yaj_i_ul .3 

.J J.=u aj-fi yajl ^^ oLlL^ajl 77 yi.' .5 
.^^JaLaJl ^LaJl Lj-ilLuj^ ( J^ 50 IJsj^ (^7^^^ Lf^l J-^ ^<l-l3-i 20—15 jj^j-^ uLu .7 

.j^l_>JI 6-^ijJj^' ol>iJI (> - \r--..S \ ^ , Whatman No. 42 
CaljJU-a^^^V CaljojJ^ ^_>^ <I=Lujj) 4ju^I 3SLjjkJLi j=-'i>'_>J' ^ jjijj^l jj3 .9 
jj3 -■ '^<<l ' j_SL»bJI (JjlL^I jl4-^ fjp-^j-^' J fjf^^JJ:^' j^3 <(_>ii^^l jjjUl ol J A^xiJ^'^i 
.(^jJJI ocLuiLiVLi tji^l Jjd^jJI jl4-^ Mn ,Fe ,Cu ,Zn Mg ,Ca 

L>i<(La) jij^JI(Vi^w/v%l ^1^ .-.I .^u-...Jijj'.l(jMl .-.laja^-il jj-^-^l ^j^,Mg jCa,jjLi3j:iiL 
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UiJ^I 4.7 

^jU^< -..^^ -...•: J (Chapman and Pratt, 1961) ^UJI jj^jUI <1=Lujj oLiUI <lic ^ ijjjj:^' o-"^ 
.(Bingham, 1982) H- (jtlxajjl <1=Lujj jjjjl>-JI jjjSU ijijUl <ij_>kJI ijili 

.nm 420 <^j-JI Jjl= '^jU' j'^ ^'j'^n ^ ajU il jjU-il jL^ 

Ar0.36.(H2S04)cu^loi.iu^ .1 
Buffer Solution alajii J>l^-3 .o 

H- ;jtj-x3j jl . r 

.ji.''550 ^1 J-i-a:; ,_^ Li^jjj sj'_>^' Vj-^ t^j' j <i JjLJI muffle furnace ij^j-JI ^ <1hJI j^j .2 

.i 550 4jl yi. *Li.jJ ^jl iJ^_j_L-ajjl Ja-i ol^Li-u 6 aj-aj J_Lo yljl *LlLaa_j yaILi_ul .3 
^3-* J-* 10 ■ a ■ .^1 ij - jUa ^ 11 ^Lajl ^^ O' Ja3 jj_ii-aij jLo Jl ■ -^j ^ uLj yiljl j J_Lo^Ijl ^^ ^ L^lj^ 1 Ja_j .4 
-I ~- |_ki oLliiJI ' ■ ^ .(^jLjJjJaJI ■~-I''°^ ° ajji_)-ajl ~-l '' '- II |_JI A'^ 0.36 CU yiSjl Q -^^ "^ Jjii_a 

.<Sj3j 20 ajjJ (_yjL= 
137 



s >^ , , <M ^ . . > . ^a % ^ yi.j 1 J a ylijl ^^_u tdjy=»-IJl /t-fi f<i Jul 4jl yi. *Li.jJ Jj^ <^Li_u 4l1aJ jLo Jl td^l .5 

ii . Jji 50 ^'- ■■■ ^jij-jj- (jJjj (1)-* tj '•:"■ jjiJ"* Lpl Whatman No. 1 ~- j ■•^■j~ <3jjj Jji ^ ~ n ?=-^j -6 



:.LiiJl ^ Ujj^' Jt-^ 6-^ 
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<ij^ full recovery iUK I Jj_>ix^l (Cu <Mn <Fe <Zn) ^ j^ ■ - n ipl jiJI ^.L^LaU jIj^Il^I (^i^iV 

ijjSi ^^.i^LiiL jjji:; L^l (^li^ij .Rashid (1986) (> ajjt - ■ ^(g n <1j_>1= ■-■■■■;'°i j3j .HNO3-HCIO4 

-j.^(i -11 Jjk_JI ,j.ui: ^ (Na ,Mg ,Ca ,K ,P Jl*) 

.^^JLi (jiJ=Jl JjLjlJI jl(i -^ 
1 : 2 aj^uiiJI .( HNOj-HClO^) CijjVl o^^^u^" ^Jj^' ^^ o^^ 

. Ja 100 iLjjpyrex -. .a*. .j/.I ^\ Li^S L^l ^li ,<iUJI iuLiUI ijLJI d,-* j^ 1 oj -1 
JljL LiiLt --I ''J- 11 ?■ -i '(1 : 2) CaajV ^-^^ "^ ~ idjj aJSJI (3^ ^-^^ "^ KJ^' (J"* J^ ■'■'^ ■ « ■■^i .2 

.aj^j <£,Luj aJ-aJ ^ 150 ^-^ 
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"ej- 



. x^iiJI jV'a J!lli. (^ji 

.o3^1 ^j^ iuiA tdjy=»-J OJ*-^ r ^ j"* J '— '.3-^ J^ LS^ tjj ' ^ ^ I' 77 V*' . Jai-ajl ^LaJLj -^ ^ ^ I' ^jl J-aSl . 1 1 
4 jLo ^jJ"-^-*) J^' l5"^ '-^■^■'j ii-4i-Lii L_j^_j_ijl (j-l^ ** ^J ' ^^ oLlAaJl ^3-* D3tCll ''^ j ^^ ^ J^ iCS*^"^ "* ■ ■ ^ ^ 1 ^ 

(j^LuslaVLi (jSL»bJI JaI^jJI jl^^ iLLujj Mg <Ca <Cu <Mn <Fe <Zn iJLUI ^.l^LuJI jj3 

.Lj^IJLi ijSA^\ JjlI^jJI jl^^ ^Lujj Na ,K jj3j .(^jJJI 



oLiUI ^ ijjXi^\ 4jijI JJUI jj-cUxJI CiLJ^^tS J^l Cj-' 



(66) 


A 

Zn, Fe, Cu orMn (ppm) = (ppm in extract - blank) y- | 

Wt 


: oLiUI ^ Alkaline Earth Cations 4j^^I 4-iuijVl jj-cUxJI oLJ^^tS J^l c^^ 


(67) 


A 
Ca, Mg, Na orK (ppm) = (ppm in extract- blank) y- i 

Wt 'i 



(j.)^^ U-...J l^l<ll ..^^1 1 = A :J 
(j.)aUJloLiUlo:)j = Wt 
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(^AJjjiLiAi-o^lO-l) Jji^ ^ <l3Lujj i^jUaJI ~- ■■■'-II ^ (Fe^"'") jjjjj^l ^jJ jjjS^ ^'>i3' 
^j'^ ^ ,jjUj ^ (> .(Katyal and Sharma, 1980) jjLJLiJ' U^^^ ^^ ls^j (o-phenathroline) 

tJjJjjjLui-o( 10—1) J^gi^.a ^isLuj^ jjjj-i;^! ^j^l (j^M^uJ 
.mn 510 <^j-JI JjL ^^jU' j1 ^j^j-^' ^ 'ji- H JjUUI jL^ 

• (_^jJJ' ^ ^1 ■^-'^Vl . a lUII J lU '11 jl jj -^ 

3.0 pHj:>fc^-i^V^ JjK/i HCl ^^ %1.5 <Ci2H8N2) ij^'ilVnnVI JjK/i .1 
.LJ/^yr.^^.Ju^l j^.>l^l .Ul J^850 ^lj^^l,j^^"ilJ^(10-l)o-^j. 15 .Ju^l 

^Ua,il,Uil.^-^i^il ..^^1 1 j^ .S.O^l^^JjL^J^l^UlpH^^jj 
J^U . J, >^-.., I.FR2+ppm T n ,2.5 ,2.0 J. 5 J.O ,0 ^1^ j^-^-:,>^,>^llj\..,Li jjlU . j.^^ 

i_^ (scissors atainlRaa V .^11 J.I a ^jA jWji^^a. JUI ...j. J .j^a.) J^ jIU j'j-ly. j'.j^ ^. j. 2 jj j .2 



141 



(jJi Jijjj oj-ii j3 oLiUI ~- ■■■'■ jji (^|ji jShll ■ al"!- ii)_>it i^j^MiXujVI J si^-a (^ji Jji 20 ._Li^i .3 

.<i_>iLll ^Jj^ ^j^-= ^^L^ 16 aj-J "^j^'j <parafilm iiiiljLJI ^1 jiix^L 3jjjJ1 J^^ .4 

.Whatman No. i -j--j~^'°jj;^j'' -'' jt-iij .5 

jl^..'s, I ji nm 510 <^j^ Jjl= jjc^ ^.jjaJJI 3sLjjkJI <l3Lujj ^.liiljJI ^^i jj,'j,'^ H ^j'^ ^ jj3 .1 

.iijjjLiiji J ii u ^1 1 



i.jLkJI ijjLllJI ~- ■■■''II iji j ajjji^l ijaj (^|j: 



r 


yl 


(68) 


Fe^^ lj}pm) - ppm Fe^^ (tj-^^J' lj^'^^^' 6^) " ™^ 


1 


j^/ ^^ 
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l^^l 



iLuJI ^ ^1 JJdl j^doUxJI (^^gAa.a ^jj£ ^jjJI FH jjjIj 



1 



pH 

4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 



I 



1 I 



I 



3 - i' ^ 



■^ 



- .A^t ^ 
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^1 jjl ju Jl jL^ jia , automated laboratory equipments iJl ^^;^ - ij>^1 -b^'...! ■ ^\ 
inductively coupled plasma UjiLiU iuljiL^VI i=-ilj_>lJ ,jiJ=J' JjUUI j'-S^j autoanalyzer 

.(ICP) spectrometer 
*g£-^ jj_ia. .colorimeter ^jlJI ^'j^ti jj^jjl ^i^ ^ /^^z^u^^d^ ..A^':i^hii ju ^ii j! ^ ^ j;^^j 

.Spectrophotometer 

<j2jj1JI ialSi ij-ii. J!lU^ (> (<iiii 50 ^ cS>i^ i^j-a^^ Ji iHa) automatic sample changer ^1 

oljJill JlK^ (jiii IjLikil o3jJI [jjiii (ji ij-uLi3 (^|Jl jSsI f'j^J (j^-^ <iji^l j^j ^«JI ... P ,NH4-N 

emission spectroscopy ■ ajUil ijj^l J^ Ijj^ |_^ J^iaj .'■■j- .oSjJI ^j-^ l*-^ c^!--- ^'-j'^a-'l 
.fji^ iJjLi. ^ ^1 ^^ ■ ■' ^'' ^^^ J31 *LLaXjj o3^i [j-iiij (c-^ w-aUajl ^js. ij^^ j' ) 40—20 jj_uLii * *^^ ■ "^j 

ijjljajl (^ji JjJaJI JijJ ' L^la ijjJSlJI *_a <jjUji <LiKl ^jj '-■ ~ll aJj^^ajU <1jLiiJI JjIjUI j^ji iijJLj 
<jU=(3ji <JJ=1; Lil <oVUJI ^^|Jl jjSi|_^ <Laljilx^l jl^-j <lij6LJI ICP jl.^<iK Jjj3 ^^|Jl .-.M<.v. ~llj 

f- Lijj' (jJJ iaLi^^/L (jjjAj^' j'^ J^) ''"•^ "j^* ■ ■'" iali j 'ojIjj JUJ (_jIjj6 i-1->_>^ aI^j <1jLj ijjL^^^ 

^^^ jjj_ij td Ll4 ^J^i^ • '^ ^ ajla-ajlj <HS.dJ1 ^ J ^ ^ ^ ' ftiJ-* Jj-fi (c^ U J ■ ^ ^ ' ' li-ii-J ia yiiiS J ftdJuiJ 
,_jjlj£i -ij^J f'i-'^J ^ '-1 ' ■ " II J jLallijjVI olliJ ■! lUi'l iiiliJI oLljlia)/! J '* -■ ~ II tillXu jj' CS' -iiiJJJ 
Sjj^j Jjlj-JI i_>cilJ oVUtj-i Lai .-LlKl ^jj '-■ ~ll '^j(j ^^1 jjii Jj , ^ ^ II j^iaj Litjjii .j'.l I ,^llj ^M . ^N I 

^i'°- ~il '^ j (j ^ ^ I (^ji r- JLilJI ajjt Jla jLjli.1 JjS '^jI ■ ..~ilj ol jAaJI jl ivVI (^jjij iij CWANA 
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ijjUL <ikui J ialii ^'/-j;ii oLuijjJi -ij.-. j'"j~j ^'::^' '''•j^'^' j^^ ^ ijcwana dzu:.^ 'Jj^^ '^' 

^Ij^I JjLxaJI jjj^ J^I ^ ^j^l J^f^^^ 

jjji:; jiiiL ij_^l jjU- ^2j1 ^v^ {ii._>JLj .^1 ... (Se) -jj'-jij...ii '(Cd) jijj.ajlUI <(Cr) jijj^j_>iJI <(Ni) 

Lindsay andNoivell (1978) <1;>^DTPA ^1^1 J^":^^ ,CWANA;iJ=i^^i;jliJl ^^1 

jLlL^I uiJLJ ^JjLa^ JS_l1ljj .oLilJ' ^J ^jli^U <LiJj' <l.iLJ' ^JiJL^I -^ t tall ^J^aln-aj <Luj y^_La pSk 

.ilJ^\ ^jjU-JL^jlJl ^^1 iL^^ VUi (Soltanpour and Workman, 1979) ^1^ AB-DTPA 

J1^3-aJl ■ ■ '^j"* <i O-fi J^^l ^j-fi oLiJ — ^ >-i J *'^ "* i-ili-fi rC' (c-^ J-aAJ' 3^>^ ia-i-iijl ^js. aLlaJI J-lLsJi j >^^ ^ 
l(j .^M ^-..,lj1 .US <l^ljjl j2)JLs-iJ1j1 oUjj^I ill J)/ <^UJI iJaJ IjlJ.-. Uj..,.d-.1 Lii ,<Lii <j^| jjl <Jj^l 

U >,;>ll .^Ij^ll ^ (NO3— N)|_^ljIlJI ojj^l wJ~" ' '-i "^°J ^iLLii .oLlJIj iijlJ' ijaj ^^x.'i^'^ll liilj x_a 

.(4.1.6 ajjjSjl) <j_>lJI .-.I . >-l'^1 . ..^ da .jU ^ ..a\. 
[ULjL^ A1 ' ■ ^ ^' /; ^ \J ^ s-LuJLi * T >. .ills 11 hJljl-J a-i s^ A-a * o^ * ^ ^^ ^^ ^ ^^ 1 . . < a /^ s-ULj 4 

iujSJI) iul ill i::jLjjj_>illj (5.6 ajjjsJI) l_ijI ill -j ' ■ .11 '^11 jjl^Ij jj^^ ~ ■ .^1 j j-4 Lai ■Li.aLa. jijl= f LijLj 

.iiiL^I jjJU._a jl d' ,^u xj.^ ^1 ^\ i^uji j^jjLiJ .iijill (j-i (6.6 

^jS-ajj .*Lij_uLLall <ljJall *_o lA^l^^jXall jLu-all il J.iILi_ul ^jS-aj JJ ^^ ^ J-ilLi-Ill oLiJaa-fi yij_iiill 

National Research J <WHO (1996)^^_>iLlLi^^lj oLijliJJ<:iiiJI jjL-a-JI ,_Hiajj^ J 
.Wigle e/a/"(1986)j"Sonnebome/a/. (1983) j , Council (1977) 
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4 2JjaJI 

a J^_j.i. yjlaj J j'jf 1 1 d ^ > -> M , ^j ^Lajl 1l14 *Lic^ JuLiJ aLlaJI ^^ ?' S^(S ls^ *Uj1iJJ1 r" jLoj 1 ■ ■ *^j'*j ViS^ ^j] 
^jj^"> jl \*J t ^j .^11 ^jjU^ jl ^d >K 11 r" jLoJ 1 ViS^ JjuliJi *Lijl^^l Jj^ *LL-aLi. *LLaj6j 1 <iLjL (4jJ' alio 

deciSiemens per meter ij^^L (_j_>JI aLia ^ EC ^ ijL^ _>ja^j .(_j_>JI aLia ijj^ <i_>iJ ^'-jiu Jl 



(69) i_j^AijJI ijjJjj-aJI iiijii (214/?) 



V('Ca++ +Mg++)/2 



.(J^^ljl) 



(70) <Jul^\ ^j.^_r-=^\ ^^jfj^ (RSC) = (COf- +HCOf) - (Ca^^ + Mg^^) 






jljJ/^lia^ RSC a^^Adl SAR (dS/m) 



2.0> 7.5> 1.5> j^^JUJL^ 

4.0-2.0 15-7.5 2.7-1.5 ^J^^ 

4.0< 15< 2.7< (^^UJL^^ 



Muhammed(1996) j''^^" 
(Muhammed, 1996)^jUl ^,ppml40j 70^> 
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aljli-^JA^yi .1 j^^iaJI 



UJ. 



3^1 J^bji 



g (-'> ni ^ 



i ^-^ ^1 I ^ 



^jjJI ^^UVl ^jli 



mg/L 


jlilJI iji ^liill (^|Jl iiji ill a 


dS 




^ ■ '^> ^ 1 


meq/L 


j~,MI a. .I,*i,tl ^, ' al<,,11 , 


mS 




^ "^^ ^ '' ^ 






mS cm'^ 


,,/>,>, "^ ^^ > ^ 




JJ.-VV1I 


= dS m-1 = Sm-1 x lo 


L 


^ 






mScm-i x0.1 = Sm-i 


niL 








a^uodi 


''C 




ha 
da 
du 

A 




jii<*i 

Decare jj^jj 

Dunums ,j.ii^jijj 

Acre jjlji 


AAS 


'O'''" J "' '"~"^' ' a>UtlJ,U~tl 


OM 




J ' ^^ ^jLJI 


CEC 


oUjj^KlliJjLilJI <AxJI 


sp.gr 




iicjUi ^inoi 


SAR 


1 ^ ^1 ^ ,11 ^ ojj a_b£^] <Lij_Lij 


pHs 


<JLA 


,v, ^11 ^''-.^-11 ^ pHs iij J 


VCp. d, >,v, ,11 d\,,,ll ^^U-,,., id ,'l,j(j<ll d ,1alMI 


ESP 
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Non-SI 



^UajJI Cil>lAJJ SI ^J-l-l' ^l-lajJI Cil>lAJ Ji^^^aJi Jjl^ 2. J- '- " 









2 jjjaJI 


CjI>iaJ Ji^^^AjJ 






SloljiJ 


1 


[ion-SIcjl>iAj 


^1 2 JJAXJI 






J^l 








1.609 




mi .J^a 




(10 3m) km .jH^jLS 


0.621 


0.914 




yd .ajjLj 




m .jUa 


1.094 


0.304 




ft .jiji 




m .jUa 


3.28 


1.0 




micron ,^^f^ 




(10-em)^ml ,^j^ 


1.0 


25.4 




in ,^^^y, 




(10-3m)mm ,^;i*.iiL 


3.94 X 10-2 


0.1 




A ,j.jj:i.^l 




(lO-'m) nm .jii^j^U 


10 






3^Laj.dJ1 








0.405 




Acre .jjlji 




ha .jl:;^^ 


2.47 


4.05 X 10-3 




Acre .jjlji 


(10 


3m)2 km2 ,j.j_^ j^jl^ 


247 


2.590 




mi2 ,jj_^jAa 


(10 


3m)2 km2 ,j.j_^ j^jl^ 


0.386 


4.05 X 103 




Acre .jjlji 




m2 .^y^S"- 


2.47 X 10^ 


9.29 X 10-2 




ft2 (ijujj i^ 




m2 .j^^jH. 


10.76 


645 




in2 iiA^y. ^_^^jj 


(10- 


3m2) imu2 ,j_i^^;iiiiL 


1.55 xlO-3 






^- ' - " 








102.8 




Acre-incli .i^^jj-jjlji 




m3 „_m£aj:ia 


9.73 X 10-3 


2.83 X 10-2 




tf ,^c.£. j.^ 




m3 ,._i3^^ 


35.3 


1.64 X 10-5 




in3 ,iii£j iiisjj 




m3 „_m£aj:ia 


6.10 X lO't 


28.3 




tf ,^c.£. j.^ 




(10-3m3)L .jUJ 


3.53 X 10-2 


3.78 




gallon ,^jjJU 




(10-3m3)L .jUJ 


0.265 


2.96 X 10-2 




oz,(j:l^)^^j1 




(10-3m3)L .jUJ 


33.78 


0.473 




pt .(j;Lj)cijii-Ji 




(10-3m3)L .jUJ 


2.11 






ajj^i 








454 




lb ,j^j 




(10-3kg)g,j.l^ 


2.20 X 103 


28.4 




oz (av(^) ,^^jl 




(10-3kg)g,j.l^ 


3.52 X 10-2 


0.454 




lb ,J^j 




kg ,j.l^^ 


2.205 


100 




q'(ts^)Ji^ 




kg ,j.l^^ 


0.01 


907 




ton,(20001b),^jL 




kg ,j.l^^ 


1.10 xlO-3 


0.907 




ton ,(U.S.) ,^jL 




(toime) .Mg .il^Uin 


1.102 


0.907 




ton ,(U.S.) ,^jL 




(tonne) X ,^ 


1.102 
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2 f^^.dJ1 ^ * •■"'•^ 





J jjLdJI J Uidl 






1.12 


lb acre' .jjl liHi JLj 


Kg ha-' ,jl:;14jj.l^jL£ 


0.893 


9.35 


gallon acre' .J i'JijjjJUl 


L ha' j'"'^(|"-jvI 


0.107 


1.12 xlO-3 


lb acre' .jjl liHi JLj 


tha' .jlJil^JL^jL 


893 


1.12 xlO-3 


lb acre' .jjl liHi JLj 


Mgha-' ,jl:;l^j.l^Ui^ 


893 


2.24 


ten acre-' .J >-J , (2000 lb) ^L 


Mgha-' ,jl:;l^j.l^Ui^ 


0.446 




laJL^I 






0.101 


iSJr-^ 


(10^a)MPa,Jl^--Lil'>" 


9.90 


0.1 


bar .jL 


(10^a)MPa,Jl^--Lil'>" 


10 


1.00 


tj rtn-3 . ..< .t .-..-....ll, .1 .;- 


Mg cm^ .^m<UI jUJL il^LLia 


1.00 


47.9 


lbfl-2 ,^ci£J j..iiJLJLj 


Pa,JKM,l, 


2.09 X 10-2 


6.90 X 103 


lb in-2 .Lii<UI i^^jjJL JLj 


Pa,JKM,l, 


1.45 X lO""* 




^j1 ^^1 ^^sj 






i.oo(°c+; 


i73) °C ,i^ 


K ,^j-j<: 


(K -273) 1.00 


5/9(°F 


- 32 °F .c..U-> 


°C,Ljl. 


(9/5)°C+32 




^^oiJsLiiaJI JLa-oJI .fbjjSJI .EC 


: a.ia_ij^i ajjsui 




0.1 


mmhn rtn-1 .-..-■.... /Jj . .11 . 


Sm-l .^JU^....^ 


10 


10^ 


G .Lj-MjLt 


T,il MU 


lO^t 




?LaJI ^duL^Cjl>lAJ 




102.8 


a ere -in .oL^jj-^lji 


m-^ .ji£a jUa 


9.73 X 10-3 


101.9 


ft^s-' ,^C/Li»^j.ji 


m%-' .iiiLJl/ji£a jUa 


9.81 X 10-3 


0.227 


gal min' .iijiJLi /U.S. oUjJUl 


m%-' .iiiLJl/ji£a jUa 


4.40 


0.123 


acre-fl .ijj-jjlji 


ha-m :ji^-JJ^ 


8.11 


1.03 X 10-2 


acre-fl .ijj-jjlji 


ha-m .jiii-jl:;^^ 


97.28 


12.33 


acre-fl .ijj-jjlji 


ha-rm .-..-■.. .^J-C* 


8.1 X 10-2 










3e^j^' 






1 


meqlOOg-' ,j.l^lOO Jil^K^JL 


cmolkg-',j.l^jj^JUJ 


^..^l^^ 1 










(otjjj^ iiLLUI J. ...in 


10 


% .ijjlJ J ■■■■'■ n 


gkg-',j.l^^/j.l^ 0.1 


1 


ppm .oj^LJL .> 


mgkg-',j.l^^/j.l>J^ 1 




CiLuJI ^j ^ j''-»-ii jridLJaJI Ji^^^aJi 




0.437 


PtO^ (jiiijj tail ^ . ■ ■.'^ 


P,jj^>l 


2.29 


0.830 


JS-tO 1^ J L. ..1^ q_Jl . L . ..'vl 


JS. f ^ q_i_i_Ljl_i q_LJl 


1.20 


0.715 


CaO,j.ji,Mll£ll j.1^ 


Ca .,j>,„ll<ll 


1.39 


0.602 


MgO .ijj'.l'iiflll ' ■ ■ ■■<1 


Mg .jij^jAiiJ 


1.66 
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Actinium -jj-j'<^ 

Aluminium aj^i-J^I 

Americium ij^iij^l 

Antimony jj -^''-^ 

Argon ^:,j^J 

Aresnic j^jO> 

Asatine j>i:ti^^ 

Barium ajijjLi 

Berkeliom aj^jj 

Beryllium ^jJij^ 

Bismuth aj^y^ 

Boron ^:,jj^ 

Bromine ^j^j 

Cadmium aj^^jI^ 

•^^ Calsium ^j^l^ 

Cf Californium ^j^j^l^ 

Carbon j^jj^^ 

Cerium ^jej^-u 

Cesium ajj^^-u 

Chlorine jjK 

Chromium ^jj$. 

Cobalt ^LjS 

Copper (j^UJl 

Curium ajj^jS 
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t^jiJi 


t^jiJI 






t^jiJi 


t^jiJI 




72.59 


32 


Ge 


Germanium ^jA^j^ 


227 


89 


Ac 


196.967 


79 


Au 


Gold ^jo 


26.9815 


13 


Al 


178.49 


72 


Hf 


Hafnium aj^U 


234 


95 


Am 


4.0026 


2 


He 


Helium ajJla 


121.75 


51 


Sb 


164.93 


67 


Ho 


Holmium * jj-Jjjh 


39.948 


18 


Ar 


1.0079 


1 


H 


Hydrogen ^j^jj^uJi 


74.9216 


33 


As 


114.82 


49 


In 


Indium AjiJji 


210 


85 


At 


126.904 


53 


I 


iodine jjj 


137.34 


56 


Ba 


192.2 


77 


Ir 


Iridium AjejjJ 


249 


97 


Bk 


55.847 


26 


Fe 


Iron jjji 


9.0122 


4 


Be 


83.8 


36 


Kr 


Krypton ^ji^J. 


208.98 


83 


BI 


138.91 


57 


La 


Lanthanum ^ jiLL7 


10.81 


5 


B 


257 


103 


Lr 


Lawrencium ^j .. ,:\jjl 


79.909 


35 


Br 


207.19 


82 


Pb 


Lead u^L^jJl 


112.4 


48 


Cd 


6.94 


3 


Li 


Lithiumijilil 


40.08 


20 


Ca 


174.97 


71 


Lu 


Lutetium ij 1 . „"jj 


251 


98 


Cf 


24.312 


12 


Mg 


Magnesium Aje^^i-* 


12.011 


6 


C 


54.938 


25 


Mn 


Manganese ■,,',i',« 


140.12 


58 


Ce 


258 


101 


Md 


Mendelevium -j^'A''- 


132.905 


55 


Cs 


200.59 


80 


Hg 


Mercury ^j 


35.453 


17 


CI 


95.94 


42 


Mo 


Molybdenum iji,- , .Ij^ 


51.996 


24 


Cr 


144.24 


60 


Nd 


Neodymium ^j^^j^ 


58.9332 


27 


Co 


20.183 


10 


Ne 


Neon ^j^ 


63.54 


29 


Cu 


237 


93 


Np 


Neptunium ^j^ji^ 


247 


96 


Cm 


58.71 


28 


Ni 


Nickel J^ 


162.5 


66 


Dy 


92.906 


41 


Nb 


Niobium aj^j^ 


254 


99 


Es 


14.0067 


7 


N 


Nitrogen ^ j jVl 


167.26 


68 


Er 


254 


102 


No 


Nobelium^jJjji 


151.96 


63 


Eu 


190.2 


76 


Os 


Osmium iji-,.. J 


25 


100 


Fm 


15.9994 


8 





nvyc-m J ,^ . ,.<1 


18.9984 


9 


F 
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46 


Pd 


Palladium ^jejiLi 


233 


87 


Fr 
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15 


P 


Phosphorus jji.Mji 


157.25 


64 


Gd 


195.09 


78 


R 


Platinum .M^iL 
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31 
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Fermium aj^j^ 
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3 f^^hldJI ^jj^^ 









J ■ ^''■' " 



32.064 
180.948 

99 43 

127.6 52 

158.925 

204.37 

232.028 

168.934 

118.69 

47.9 

183.85 

238.03 

50.9412 

131.3 

173.04 

88.906 

65.37 

91.22 



16 

73 



65 
81 
90 
69 

50 
22 
74 
92 
23 
54 
70 
39 
30 
40 



S 
Ta 
Tc 
Te 
Tb 

n 

Th 

Tm 

Sn 

Ti 

W 

U 

V 

Xe 

Yb 

Y 

Zn 

Zr 



Sulfur ojjjS 

Tantalum ^ jJUi; 

Technetium -jj'-<" 



Tellurium 



j'jejj^ 



Terbium 
Thallium 






Thorium 



^j^jj^ 



Thulium AjJji 

Tin jjj-uai 

Titanium ^j^l^ 

Tungsten ji^-JlJ^ 

Uranium ij^ljjp 

Vanadium ^jejlii 

Xenon ^j:^^ 

Ytterbium aj^j^I 

Yttrium ajjjISI 

Zinc Aij 

Zirconium ^j^jS^jj 



239 

209 

30.102 

140.907 

145 

231 

226 

222 

186.2 

102.905 

85.47 

101.07 

150.35 

44.956 

78.96 

28.086 

107.87 

22.9898 

87.62 



94 
84 
19 
59 
61 
91 
88 
86 
75 
45 
37 
44 
62 
21 
34 
14 
47 
11 
38 



Pu 

Po 

K 



Plutonium ^j^j^jL 
Polonium aj^jJjj 
Potassium ^j^2j^ 
Pr Praseodymium ijj^jjjj^l jj 
Pm Promethium ^jA^jj^ 
Protactinium -jj-j'<"j^- 
Radium ajijJ j 
Radon ^jJj 
Rhenium * j^ 
Rhodium ajjjjj 
Rubidium ijjj^jj 
Ruthenium f-j^jj 
Samarium ^jj,J.J.^ 
Scandium ^jjiili^ 
Selenium -jj-ji.- 

Silirnn jj<^l... 

Silver LAi 



Pa 

Ra 

Rn 

Re 

Rh 

Rb 

Ru 

Sm 

Sc 

Se 

Si 

Ag 

Na 

Sr 



Sodium f-jjt-ij^ 
Strontium ^jSI^jjLJ 
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JjJLi^l jj^ljj .4 ^j^lcJ\ 



i_ijjXjJI 



jLusiiVI 



tUftJJI ajjjl 






M 



Molar < _>Jj 






M 



Molal , JVj^ 






Fonnal < , Jii 






N 



Nonnal < ^-j;U 



100 x^l jjjl oLil_>£ js^ 



W/V, % - ;■ ^ II ^ UJJ^ ifj^' <J.L^I 

Weight per volume percent 



lOOx^ljlJl j.^^ Vol%orv/v% 



Volume percent 



100 x^l jljl Cj-jj wt % or w/w % 



^j^^ <j^j_iAjl *U_i_iiljl 

Weight percent 






ppm 



ppb 



Parts per million 



Parts per billion 



Tekalign et al. (1991) : jj^^aJI 



160 



.4^l4^I CiI^MjUI o^3U .5 jJ^^aJI 



^[jLjjS^ 1000000 = j^ljiLilL 1000 = ^]jL 1 (J.I .../ ._. I. >- ) ^]jL/^]jLjj$^ = Cx^^^ -jr^ 

lg= 1000 mg= 1,000,000 )Ug ppm = jLig/g (solid per liquid) 

j.1^ 0.0000001 = j.i>Ji^ 0.001 =^\jLjj^i {J'^-/ '/''- )j':Vj':hj^r = jj:^~''^rj7 

1 ^g= 0.001 mg = 0.000001 g ppm = jLiL/L (soUd per Uquid) 



J^ 1000 = ^1 
1 L = 1000 mL 



jjljUL JLj 1 = 2 X jJL^jLJL ^j^ 
ppm X 2 = 1 lbs/A 



^0.001 = J^l 
lniL = 0.001 L 



ppmx 10-''=% 



ppm = ^ig/mL (soM per Uquid) 



J^lOO/j.1^1 =%1 
%l = lgm/100ml 



ppm = mg/L (soUd per liquid) 



^jjJ^L.jj^lOOOO =%1 
%1 = 10,000 ppm 
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58 1.05 99.0 1042.0 17.45 4jliJl ,_^A^ 

67 0.90 28.3 255.0 (NH^) 15.0 f-j^^j-^' oUL 

81 1.19 38.0 451.6 12.4 .Ul jjli,_^A^ 

35 1.16 50.0 577.5 28.8 ^jlUl ,j^^ 



99.0 


1042.0 


17.45 


28.3 


255.0 (NH3) 


15.0 


38.0 


451.6 


12.4 


50.0 


577.5 


28.8 


72.0 


1024.0 


16.2 


85.0 


1436.0 


44.0 


70.0 


1165.0 


11.6 


50.0 


762.7 


19.0 


96.0 


1742.0 


35.5 



62 1.42 72.0 1024.0 16.2 ojjVl ,j^^ 

23 1.69 85.0 1436.0 44.0 jj^j^'^ o^-"- 

86 1.66 70.0 1 165.0 1 1.6 4;jjKJl jji ,j^^ 

53 1.53 50.0 762.7 19.0 ^^i-^.r^'^ oUL 

28 1.84 96.0 1742.0 35.5 o^j^l .^A^ 

Tekalign et al. (1991) : jj^^aJI 
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, i^ ^jjAaJI h^jjiaJI J ^jjJI pH CiL^Iloj < 7 ^^^^ioJI 



Indications Associated Conditions Soil pH 

L^ILiSl s^ i^j-sjj ij^jjlxJl ^^ *LjjLi. <_jyll' ij ^ '^'^ ^ '' ^u^ ^1 ti ^ , ,AiK ti t '^ j^ 6.5-5.5 

. Ja^U^I ^[zy ^lUI ^j-J1 0-* %100 ^1^^ ;^^J <JjLU1 <i^1 7.5-6.5 

<jjlJ1 1^ fCaCO^ J ^>iJ1 ijJ£J1 j^jj j-^ '^ J^ ■_■ J ■ ■ '"^ J «_iaiijj ajl^ dJLl* 8.4-7.5 

^_S 03. i^^ ^jLajl f^^jli— alJ ' jiaj jlIaa 

.Each Company, USA (1992) :jj.^aJ1 
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ojjJI ^^ 4-i^uaaJI AM&il 4jjjJI jtu^l ^J& ^us^^^^a ^4^ • ^ ;3^aJI 


Hot Water 


DTPA NH4OAC AB-DTPA Olsen P J ^y^]\ 



B 


Zn, Cu 
Fe, Mn 


K,Mg 
Na, Ca 


NO3-N, P, K 

Zn, Cu, 
Fe, Mn 






10 


10 


5 


10 


2.5 


(£)^i^ 


20 


20 


25 


20 


50 




HjO 


O005MDTPA+ 

0.01MTEA+ 

OOlMCaClj 

(pH7.3) 


WNH4OAC 
pH7.0 


WNH4HCO3+ 

005 M DTPA 

(pH7.6) 


05 M 
NaHCGj 
atpH8.5 


^^iU:i^-^l jjj^ 



5 120 5 15 


30 (ii^)^V£j 


.^jj(jjjJ JJJJJ ^Jjjla 1 J^La (JJAiiJLia ijJ 180 d^n h_tiii (^JJ sjj ^l* jJ jL^-a-ijijj 


^ J^l jj^^ ; ^£.^^1 J ^^ 



nm430 iijji 
(A-o1%^jC>1) 



AAS K&Na i^L 



PiiiijUl 

Zn, Cu: AAS 
Fe, Mn 



nm 880 iijji 






B, 1-10 



Zn, 0.5-20 



K, 50-1000, 

Ca, 500-2000, 

Mg, 5-500, 

Na, 10-250; 



P, 2-100 

K, 5-750 

Zn, 05-35 



P, 2-200 






Belter & Lindsay & Schollenberger & Soltanpour& Olsen et al 

Tmog (1939) Novell (1978) Simon (1945) Schawb (1977) (1954) 



luLuj^i ^_^ >aJi 



(_^jjJ (j-=»LL-alaVLi aiLlI J lU" jL^ — AAS 
(1992) ol-iJl^^jll J^lU" ^ ..U .. :jjj^ajJ1 
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4jjjJI JjJL^jj ^HAaJI C:LiLuJI o^xj ^luJll 4^1* JjVj -9 (J^^aJI 



^l^ 

^ 


, „ 0/ 


fJ^^^^lxA 


4jjjJI jlu;^! ^j^ 


(j^UUJI ^ualnJI 


1.29< 


— — —— — ———— — — /(J — — — — 

1.29-0.86 


0.86> 


Walkley-Black 


J ' ^^ ^jLJi 




TYnTTl 










\}\}nv 






20< 


20-11 


11> 


AB-DTPA 


ojjVI 


15< 


15-8 


8> 


NaHCOj 


jjk^jS>l\ 


7< 


7-4 


4> 


AB-DTPA 




150< 


150-100 


100> 


NH4OAC 


jijAj^LijJI 


120< 


120-60 


60> 


AB-DTPA 




1.0< 


1.0-0.5 


0.5> 


D'TPA 


^jjjl 


1.5< 


1.5-1.0 


1.0> 


AB-DTPA 




0.5< 


0.5-0.2 


0.2> 


D'TPA 


^UMl 


0.5< 




0.2> 


AB-DTPA 




4.5< 




4.5> 


D'TPA 


1,1^11 


4.0< 


4.0-2.1 


2.0> 


AB-DTPA 




2.0< 


2.0-1.0 


1.0> 


D'TPA 


j-uiLLajl 


1.8< 




1.8> 


AB-DTPA 




1.0< 


1.0-0.5 


0.5> 


Hot water 


Ojoi:^^ 


1.0< 


1.0-0.45 


0.45> 


HCl 





ijjjj^al oljjjji-u — AB cJ.iLLJi (jja-fii. j_ijjLfii. ^jAdl ijj-y-j tj-iJ-iji u^'-jj = DTP A 

FAO (1980); Soltanpour (1985); Ludwick (1995); Martens andLindsay (1990); Johnson and ijjL^ajJI 
Fixen (1990); Soil and Plant Analysis Council (1992); Matar et al. (1992). 
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50-25 ilaJI <3 ij J. l'i . ..I I TjjiU. J la 

. ijljjjl O^ JaK Jiiij OjL^Jai; (cSJ^'^' j'^j)'') 'J'^' oLIjJ:. jj^ J-l3 



100-50 



30-20 



25-15 jl ) <J_llj_iJl ajl^ Jj^ 3 LjJ * * — ' ^-j^jSj jLaJ^l ^-^ oLil yjiJl ij^la ^j^ 

25-15 .oLiUI i^ (> <U1UI j1 iiillJI <3jjJI Jy...-\\ jiii^ j1 Jj3 

30-20 oLiilJii^lj^l .l^^^l Ji (^30 0- J3l UJ» >^'jjLJ' j> 

30-20 i^ (> ^1 ;L.IS^ d.iU j1 jLiSjj ^j^l jUj)/! jjl=JiU.j1 J^ 

j-ujudl^ tjAaaJI L^ Ldu ^1 JJdl oUJ^^iuJI 

50-40 __ J;.j>J' tH^ L$.j-^=^^ j-^' jjl= 

200-50 li;j^V^^'3'jJ^' j^jy^ -^i 

Jones et al. (1971, 1991); Reuter and Robinson (1986); Tandon (1993) : jj^^aJI 
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.CiLlL^I ^j^ JjlL^jlj ^iCxaJI C:LiLuJI o^lXj ^^If- JjVj 'H ^J^^ioJ 





4iL^I ^tjjjjJI (^ . 


ij^liJUl 


jj-cUxJI j-»Sjj 






i^J^ 


^l^ 


... % . 


i^^^aJLkJLa 




aj^l3jUI>^L\it1l 


3.0< 


3.00-1.75 




1.74-1.25 


1.25> 


(^>i-^ VJ:^) '^JJ^' 


3.00< 


3.00-2.00 




1.99-1.50 


1.50> 


( Veej v-i^) 


0.50< 


0.50-0.20 




0.19-0.15 


0.15> 


JLii-^J^' 


3.00< 


3.00-1.50 




1.49-1.25 


1.25> 


jijAj.uL;jJI 


0.50< 


0.50-0.20 




0.20> 




(u'-^J-^ '^) jlJAiJKll 


1.20< 


0.50-0.20 




0.30> 




f.-^) 



0.50< 0.50-0.15 



0.1 5> 



0.40< 0.40-0.15 0.15> 

Ppni 

100< 100-25 24-5 



5> 






70< 



25< 



70-15 



25-5 



15> 



5> 



^3J1 



L>" 



UJJI 



.Walsh and Beaton (1973) ijj^^aJI 



167 







.j-.'^- ,. 


• 


^"" 


L7 


a^J^usJI 4juju 




^^^1^1 ^LIjjJI 


ECei 




ajjjJI 


i_>^ajLaJI 


J^ 


iLuaJI a^j^uaU 


-dS/m - 






(SAR) 




(ESP) 








15> 




15> 


4> 




<LlJ|_Lil3 


15> 




15> 


4< 




UJL 


15< 




15< 


4> 




ijjj.1^ 


15< 




15< 


4< 


ij. 












^* ^ -■ - ^ '■ ^" ^ ^ -^i^ "■ ■ 


^^i:ECel 



Bohn et al. (1985) : jj^^aJI 
.4-ijjJI ^1^ ^ ^jULa 4jjjJI 3.;^^gla t-AoJ^uaj .13 jJ^^aJI 



^(ajiLij4iJI 4jJflLiJI) a^^l a^i-jj ajjjJI ^\js 



\^ '^JS 


^3^ 


— dS/m — - 


2s.ii^ 


4jJLi 


9.0< 


8.9-4.5 


4.4-2.5 


2.4-1.2 


1.2> 


9.5< 


9.4-4.8 


4.7-2.5 


2.4-1.3 


1.3> 


10. 1< 


10.0-5.1 


5.0-2.6 


2.5-1.4 


1.4> 


11. 5< 


11.4-5.8 


5.7-2.9 


2.8-1.5 


1.5> 






.Hach Company (1992) :ja.^aJI 
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g^^all J-AusL^aJI 4^jlJUJ 4ojujjjJI jjj^;^! . 14 jJ^^aJ 



Jj),n-.^1l ECei 


Jj),n-.^1l ECei 


- dS/m - 


- dS/m - 


3jJLlfc ijALaL^a 






{SDrghum sudanense) j^ljj^l LiiJia. 


14.4 


(Leptochloa juscd) Jljl^ iJu-Jia. 


22.0 


(Medicago sativa) 5 .^i 
(Trifolium alexndriwri) -. i . m^j 


9.9 


(Cvvinrinvi rinrhtinvi) d i ^ j - - ud .v,, .v,^ 


15.0 


10.3 


(Hordeum vulgare) jji-JJ 'lj^jJ 


13.5 


(r/gfia unguiculatd) A^^ 


7.0 


(Brassia campestris ^}j,j^ 
Glauca group) 


14.0 


3jJsl^ i^uaL^a 






(p><!hnmn nriilenfi-i^ "^J' '■ O' 


9.0 


(Hordeum vulgare) jj^JJl ^j^. 
(Beta vulgaris) (^ -"n ■ m jiiij^ 


18.0 


(F^nrrhnriim nfTirmnnim) .<.,.l a 


10.0 


15.0 


(Oryza sativa) ^j.-rin j-it jj 


8.0 


(Gossypium hirsutum) ^^^ki 


16.0 


(Zea may^) ijj 


6.0 


(Carthamus tinctorius) ji^-at 


12.0 


(Unum lisitatissimum) j^LlS 


6.5 


(Helianthus annuus) (jj^^JJ jLul 


14.0 


(r/gfia unguiculatd) A^^ 


9.1 


(Triticum aestivum) ^^ 


13.0 


(Arachis hypoged) ^1 jj^l JjiJ 


4.9 


(Surg hum bicolor) ijj 


10.0 






(Glycine max) Lj.^t Jji 


8.0 


^JiliUJ ,.ljtu2L^^ 






(Lactuca sativa) ,jjii. 


5.0 


(Befa vulgaris) (^ -"n ■ m jiiij^ 


9.6 


(Capsicum annuutri) j^ Jili 


5.0 


(Spinacia oleracea) ^tj^ 


8.0 


{Allium cepd) J.^i 


4.0 (Lycopersicon escuientum) jJaLJa .ijj.iii 


8.0 


(Daucus carots) jy^ 


4.5 


(Brassica oleracea) JjiL 


7.0 


(Pho'^i'<'il;i7y;ilcori7) ^,.,;, . i J ,1 ..^^ J ilj'.-i' i 


3.5 


(Brassica oleracea) Vn/iji 


6.0 


(Raphanus sativus) J^j 


5.0 


(Solanum tuberosum) LLLLi 


6.0 


(Cucumis sativa) J.^ 


6.3 


(^a may^^ (maize) ijli.ijj 


6.0 


(Brassica rapd) aJA 


6.5 


(Ipomoea batatas) ijJa. LLLLi 


6.0 


^j^,Jjtu2L^^ 






(Oiea europaed) ^jlij 


8.4 


(Phoenix dactylifera) jJj 


18.0 


(Citrus limon) j^jj^J 


4.8 


(Vitis spp'.) , ,\r 


6.7 


(Malus sylvestris) ^Ul! 


4.8 


(Citrus paradise) ijjju,j$, .lIij^j^jj^ 


4.9 


(Prunus communis) u^m 


4.8 


(Citrus sinensis) JUISjj 


4.8 


(Fragaria spp.) ^j^i 


2.5 


(Pnmus persica) Jljj 


4.1 


(Punica granatum) j^Uj 


8.4 


(prunus armeniaca) ,jiiJu. 


3.7 


(Juglans regid) j^j^. 


4.8 


(Prunus domestica) ■ '"~ - j^J^ ' C->^ 


4.3 






(Pnmus dulcis) ^ 


4.1 



-1:1,1 



.l^^Ui^l %50^^i^Ljl JjLiuLECe^ 



.California Fertilizer Association (1980), Ayers and Westcot (1985) ;j, 
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•Ujj.^' 3-wjjJ i-SliusV oi2JU(Ja^ ^Mt .15 jJ^iiaJI 



-mol B/m^— 



(Jju-cL^aJI f l^i 



-mol B/m^ - 



(Jju-cL^aJI f l^i 



0.093 



(Pisum sativum) ^VjL 

(Dauciis carots) jy^ 

{Sjlanum tuberosum) LUkj 

(Cucumis sativa) J.^ 

(Lactuca sativa) ,jjii. 

(Brassica oleraced) JjiL. 

(Cepium grave olens) (j^Jj^ 

(Brassica rapa) LijiJ 

(Hordeum vuigare) jji-^ 



(Cynara scolymus) ^i 



{Raphanus sativus) J^i 

(Nicotiana tabacum) t-p, 

(Me li lotus indicd) Jjij^l^. 

(Cucurbita pepo) f ji 

(Cucumis meld) , 



(Sorghum bicolor) ijj 
(Me die ago sativa) ^ --^ 



0.19 


( [4cja benghlensis) ilil ji.J 5 Ti 1 1 


0.37 


(A vena vuigare) j^Uj^ 






(Petroselium crispum) ^jjli 






(Befa vulgaris) j^ jJJj-^ 


1 


' 


(Lycopersicun escuientum) sjjiilj 


0.56 


(Beta vulgaris) (^ -"n ■ m jjjj-^ 


0.93-0.56 


(Gossypium hirsutum) ^^^ki 


0.93 


■0.56 


(Asparagus officinalis) j jj Ij * 



0.028 (Qfrjis- ijmofi) j^j^ 

(Phaseolus lunatus) cUj.^^UJl ii^. 

(Rubus sp.) Lii jl! 

(Persea americand) jjt^ji^ 

(Citrus sinensis) JUISjj 

(Citrus paradise) ^jjiij^ 

(prunus armeniacd) uiiit. 

(Prunus persica) Jljj 

(Pnmus avium) jj$, 

(PYunus domesticd) ^j^ 

(nosy SOS kaki) ^S,\S 

(Flcus carica) ^^^ 

( [4fe vinifera) ^.It 

(Juglans regia) jj^ 

(Carya illinoensis) ^j^j jj^ 

(Vigna sinensis) ^LjjJ 

(Allium cepa) J..^ 

(Allium sativum) iji 

(Ipomoea batatas) iji^ LUki 

(Triticum aestivum) ji^i 

0.046 (Phaesolus aureux) i^j ^^^jJ 

0.074 (Fragaria sp.) \j,j^ 

(Phaesolus vulgaris) (5JS) ^LJj-^Li 

(Seasmum indicum) ^.^j^i.^ 
0.093 (Capsicum annum) j^ Jila 



.Keren andBingham (1985) ;j, 
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3j^Li:ljflJI J^^Li^l C:L^Jh^ A-^-:^ • 16 jJ.aiaJI 



4jujjLJlII CiL^jiJI jjif- 



2^MMj^ 3.jLiUgujj 4.ji£jj^l 



J^'t^lUVii 


(H 


2.0 


1.00 


0.500 


0.420 


0.250 


0.210 


0.149 


0.125 


0.063 


0.053 



34 


8 


31 


16 


28 


30 


- 


36 


25 


60 


- 


72 


22 


120 


19 


240 


_ 


300 



10 
18 

35 

40 
60 

70 
100 
120 
230 

270 



.Tekalign et al. (1991) : jj^^aJI 
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a^Lldl u' jj^' • 1"^ t>^^' 



jiLwJI j»^VI 



(£) ts^lidl Oj^l 



^aausJI /j^ji^ 



i'jej-'^' Cue 

i J > ,, ills 11 ^j^Llj s-iS 

i q_Lxjjlj q_ijl ij^l_ij s-i^ 

i n 1 1 Hi ^ q_ijl ij^lj qj s^ 

i j t I Hi * n Ml l^jLj qj K^ ^^ 

i q_LLaJ2 1 OLlJ s_lS 



20.04 


12.16 


23.00 


39.10 


35.46 


48.03 


30.00 


61.01 


31.65 


62.01 


55.50 


68.07 


86.09 


55.04 


47.62 


60.19 


42.16 


42.16 


71.03 


53.00 


84.01 


74.56 


87.13 


69.10 


100.11 


16.03 


49.04 


111.07 


139.01 



Ca^ 

Mg++ 

Na+ 

K+ 

ci- 

SO4-- 
C03-- 

HC03- 
P04- 

N03- 

CaCl2 

CaS04 

CaS04.2H20 

CaC03 

MgCl2 

MgS04 

MgC03 

NaCl 

Na2S04 

Na2C03 

NaHC03 

KCl 

K2SO4 

K2CO3 

KHCO3 

s 

H2S04 

Al2(S04)3.18H20 
FeS04.7H20 



jiliJ ^^jji Jlili^ ^ yj,^£JL. = iiijALJL .y^ : iiijALJL .;j^ ^^J, JliU ^s ^I^^lIL ^ Jjj 
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